(19)B*Hfc#/? (JP) (12) Q §fj 4$ jft £ $g (A) (ll)ftl*ftiH&0B#^ 

#^¥10-101869 

(43)&KB ¥£10^(1998) 4 J!21 0 



(5i)intci. ft asms*! f i 

C0 8L 23/22 C0 8L 23/22 

21/00 21/00 

51/06 51/06 



mm* ®W%<D&23 OL (£ 16 M) 



(21)fflK## 


ftii¥8-262788 ^/ 


(71)fctilHA 


000000941 










(22)tHEB 


¥^8^(1996)10^ 3 B 




*Rfl^RTfril:K*£fi3TI 2 #4*1 






(72)&E# 


WOJ *h 








^iftSR^ms^iaTa 13- io 






(72)§fc#g 










^i^5^m»fl:z:TB 1 -72 






(74)ftSA 





(54) ^nisittwiBie^^ 



(57) [Bft] 

[f$3] WifcjSHtt. Btttt. J^5Ett«i»U 
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1 

imm i ] 4 v~f*\s>m&&*i7* y b 1 t- 

V M -9 9m&%t tf^WRS^tt* y h 9 9- 
1 S£%k^3:£ fc«rc**IM&I 1 ettaftOTBtt 
MMUHh. 

y M 0-9 0Sfi%fc tr-yp»s^*-fe^ y b 9 0 
[|f*S4 ] -f y rf-u y#s*tt* ^ y v 
[ tf^Jg 5 ] 4vr+i> y aw v 

imm 3 >f y 7*uym&M<*v> 5 osa% 

immi ) >f v7*\syim&fctf^n¥ytt 
t'-frm, ruA*. >f vrn^-yn, 7?yo 

-OPS, > ? ? U u4)vm&W*4 Ste*&<0^$:< 

«wc^*k<oT**it*Ji4 a*:** sKa^a-rsi 
/ttziifi^wzmmtsmt lxt 

[*»*« 1 0 ] tf^l*B****0< yh^t'-;« 

tit#« 1 1 3 tr-TWW***^ ybR-« 

2. 3. 4 4fett5EK<0SR^fflt«Ba««l. 
[Iffcfcfl 1 2 ] t'-;Hty7-^r^'J;H[xxf 
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«1 0*fclil lEtt^K^IBttttliaHdcM. 
[fS*3Sl 3 ] t'-;w&*y*?-tfr? 'J^xxf 

[»*«i4] s^^mafgo. 05-10 

[it«ai 5 ] **^A^;k«w«2 oumi± 
miBfflh 22^tt3es^?atttniiatt 
10 fe. 

[«f*s 1 6 3 t*-/i«4UK*#7 9 y /w&xxr 
/k >^^'J;uKxxr;k ^ftT/i^-A^*fc 
£ifisTyitt'-Mt£m<7yj?%<t t> 1 ST&aiM 

2«fett3C8(^R^RHtttBHjfi». 
[ft** 17] /77 b*«*tta«**:f A 3 0-9 
5 h*-;HR#»* 7 0-5 fifi% 0^7 7 h 

«affrC*4M*JflK 2 4fc«3Ea^JRTOtt« 

[ §fi£JS 1 8 3 f&«T2Ittffiffitftf 'J ^ ? ? U W 
20 -K #'JJfifl:t~;k ^'Jxfi/y, ^'jrotu 
y. «tt^u^7-f y. xvx+vy, spy*-** 

f/k sKyr-fe*-/k #y*/u*y* ^U7x-py 
^7>r si?y>f s ^yx-f^hy^ctix^ 

[ns« 1 9 ] ftvaimntf#>j ^ 9 u u 

-h. sKyaHfctf^, ;Kyx^y N ^yrnei/y 
fc«tt^B«^y^W7 >r y<o^jfir< fc 1 ST'J>^if* 
30 mi. 2 4fc«i3Ett<0}ftii«Ht«lia*». 

^uy*a^*-b^yhfc, r^^mxxt^J: 

^ftX-h h t'-;^S^#-fe ^ y h « * ^ 

/77 b«s^*co^< h t, 1 at , mmmkt 
iatwas^^rr*^ y r^yim^wt mm&± 

ma*s:^^7 b££s#T*£^7 hsa^co^ 
^r< fc ^> 1 mt , mwsmnt *wm*imMft 
50 ®&®. 
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t {, i mx'hmim2 oztz\t2 1 imnmrnm 
i mxm 2 3 1 ?*&w&® m## v * 

*U7< >0yj>%< t h 1 8*C£> 0 . yL^iittfflBlo 

i>imnmmttmmiz^i^mmoztz&2 io 

[000 1 ] 

[0002] 20 
Ts Tgb^) ^^U7^xy^Al;:t*-^ 

&\ 30 
[0003] &fz. 79 U/P*rfAfclfilWIUWlftt 

\*^tltz7?VJl>%*J*tf1&mft&X?&&Zbfrt>. & 

[0004] Tg^JtKWfi<. ISSSei5cJ:tfiB«tt 40 

/l^y^a*-tf-y (^Un-yjfcrfiO £t'-/I^J&i 
tt£77 7 hfi^^^Tt/7 7 h^S^^^BS6 0 
- 2 5 2 6 1 3^m^Xlfnm^2 -820 

co. *tSFmx'b*). £*)^&.&y)$kmtbhtix 
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[00053 zz\x\ mmmmmmftmi&TZ 
y (^ua-yjlrfA) js#*:;kljt/mf/u 7 

£t'-;^»fift£;/57 hM*8*fe/^7 
#W$HB6 4 - 6 0 1 2^mtS Xt/ftmVA - 1 0 

[0006] 
[0007] 

fr^tzffimztt&m&J&K^mzMm'&JMzv 
-frm&fczryy vm&z^x%h?y7 vm.<& 

7 h3OTPJt*^^^>f yy^u y^s^fc-t^ y b 

hM££-£T3r&^57 h«M^*0^< t i IS 

&. 

[00083 



5 

-;n»i»^/77 bnn?zitx%z?77 b&m$ 
ti0yy%< t h 1 mi > gprsHtttiifc *^*uot 

[0009] **y»cfcvvc % >f yyfu^M^t 
^Vhi: t'~/U3M£#*^> y b jMHUTS 

fiti * * £ fc <c* * %miV> l^Whb. 

[ooio] Huie-f vy+uym&w*?* y b 1 t* 

y b £#«fcig£ Lfctf HTtt, 
[00 11] CftfcttLT. *%ffllzm^t>tl&&'&l 

ft*^ybtf#StU Witt* HWWttlifcAfc-r 

[0 0 12] «:t3. *^aH»(c*$V^T. 4V7+\syJh 
fi£tt**Ot y b i: y b t 

■cs i ^ ± a !,zttmz®*<£ ->tzffi&t&. m±r*y 
bmt^mz^tx^f)\ twmmmzm^ 
t:mBmmz&&LT^&zttz£*)^ #mcz%^m 

&m&ZM\*hZhi:M»LX\*l. Sri*. 

20-100fift%. ffJKIi 
4 0-10 0Mfi%. 3&fc#*L<li7 0-1 0 0S 

[0013] ME«*^»«tAt«^r v^uy^a 

t o 0 1 4 ] a v7+uyxm&m±* *<r)5omm% 
a±jH v^^y^mh^m^hm^wxh 

0, ft?^to£V/£tz&1H&WzRmW&mZ 
G?Z>l><7)X$>Z>Zbtf1iiZL\\ Srfc, 
f-py**&tt*«jft1-M y^f-uyfc**t 
Hfl^#fite LTta. 4y7*uy»S£ft£ss-r* 

[ o o 1 5 ] a y r^uy^m^m^^iz^i 

[00 16] 

[fbi] 

- R - X ( l ) 

[0017] RiiK«»^^^(ift«»l-2 
0^2ffl*MMfc**S. xliysnyyM^ t'-;l^ 
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ry^, y7*-b£. 4 y 5^7*- ml tivx**/ 

(ID : 
[0018] 

H"' Vi"' , 

4-Si - 0— J- SI -(YM 3 _ tt ( D ) 

\(V 2 ) 2 -b /n 

[00 19] R>&£VRHiZii?timLlX 

mm i - 2 Oct) i mnmvmmzTM b u mvtfj 

A:ttJn*#B?tt2S. aiiO. K 2ifc«i3. biiO. 
14*1*2. n«i0 4fetil-18<0lgRSr«1-(^ 
U R>. R*. Yi*$J:VY^*iL-p*i2fflJa±aqSEt 

km yrf-i^y«a^*o^H^[5(^(zass^LT*> 

[0020] fcfc, BJiEHB* ( I ) ^X^itAD 
*>tffcfl&. (ID +<0YifcJ:tfYifcjS+ 

Jn*««!HlfcLT«i, fcfcifcr**®^ r;H7^y 
SHffi, r^y^ys, >;^rbs, r/u^usr 

[00213 uiEHR* ( i ) x-rnhztizmm® 
mz#ttmzfttz>4 v7^uy%m£fc<7){tmit 

5»ift*(»>«) . -7i?-y^'jyf-y2 0 0N (a 

. ai7tiK l jyry3 0 0R (ffi5K5?* 
(1*) S) fcfc'<0HR*# r^ij^vj -cftiT 

^f^fi^3 o 0-5 o o osft^fi4H t «?Ki; -f yy 

f^«t>f^;fb57n (B*5»fl:* (I*) 
40 S) ^^^^^fi^3 0 0 0 0-6 0 0 000 
TS#=FM#y4V7*)sy ; #^¥7-5 3 7 6 8^ 

fBM^$^TU;PS*fig^u-f yy^y ; 

4-696 5 9-t^«fc:BB^S^^ **^r*5fe«^ 

y >f y ^ u y & *f #*> *f 6*1* . 

[ o o 2 2 3 4 V7*uyjm.G#<o# I ?®Wzif&l 

ihsummmtLxtt. tztiizisjiymmmz 

frfrZitxy%&m<OKmbLXtt. tzbl 
\U vrisy%WWhtih. 

50 [0023] m&mCEXteitth&*Vt=Htfr 
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«TT*4 V7*]sy%&&#0>ttmb LTlis fck 
itf JSR7>;U2 6 8 (B*^*^ (*)«) • K 

ALAR5263. KALENE80 0 (fiLL HAR 
DMA N I NCORPORATEDg) &k'?>— WA 

[0024] *mizm^tih4 V7+uyjfA&# 

*»o^*< k «> i aoRffitttffissr^rrs t><o*«, 

ffltttffeD. ffi3XhT**kv^j&**6#4L<* 4 
fcRSffiWBak LTTU/l*4fcM:*4 Jteff*** 
■f£itf>#, INHHL 3Wtt*^ft±*)j&**ff4 

£**SfcRj6ttWffi»k LT r U /PS*** & r »J /W 

**«*!M y^f-vvfeJiv^jBBfcKiaw nas 

k LX*r4 & *4 3*JBtf U -f y 

r*u>#fc<fcff4U\ 

[0025] *MBtejflir*fe:h,M yrf-^vsut&tt 

yrf-^y»«**fflaaM <ht % ska (a) kv^ 
5 ) ftitf/i^wyrf-uyaa^ffl^^hx 
X#J(OT. ^77h3GWJ(A) kvi3) ka»£3:S 

[0026] mgasWH < A ) «-f V7+U>3Uteft 
■b^yMrSHIS«ff«M«t>W*f). 4* 
^77 h3c3WJ ( A ) fcL -f y rf-U^3W*»Hs^ 

M«l»k MOO^s* *fBH*M** i*re* 
*. fctfU *»?Bfc:*J^Ttt. f£33itftj (A) if ^4 
y 7> i/ y y h k t*-/MM£tt* 

fW8fcM**tf*v>fc*i5. 4fcK^7bSD0H 
(A) *\ A V7*UyJ!km&#*?*yhZ$mZit 

[ 0 0 2 7 UrtJM y 7>wy^£tt>w**ra6 
tttfea^fe k xtf t'x;pg$: k'o^$&fniJ^£ 

*yh*mm-hv-)m±/v-mmmi(isT. m 

«»J (B) k^5) fccfctft'x/i^q&yv-fflT^h 

^Sf»j («r, ^7 7 bioLM < b ) t ) mmm 

(a) toxvr^y blo&\ ( a) k lt«i«wwh 
*&ot\ fina&«ai (a) #£v?yyhioffl 
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urn. <miz8jczim~ttitf£^\ ttzmz^ z 
tibsmm (a) hxr/^yy blow (a) Mam 

( B ) XZXSSyy h3SWJ ( B ) k LT*ft«lfM 
**tf&^*>*>&. 

[0028] 4fc* «rE99mi (A) *Utf^77h£ 
30B (A) «BBc«k<fclBg3Wr<, fcfcifcM y 

7^ y^s^tow* sasttirfiEScoaa^^cjG 

[0029] fektif , >f y^f-i^aa******* 

(a) ktt> fckitfhy^h*^^^^ h 
gxb^^7x-;u^^y^ck*coHW^14x7Wb^ 

h7ra^yy7y, 7^571>*i^5y3:k'02H 

MMt^yfli^WSfiftfflv^ikjW*. ^^7h 
yx&}VV*Y*ti/*^)Vl/*7y, r-X?7 x )u4}V 

* * 7 'J a 4 yrn e/Px h * >- ^'xfvPx? 
y. r-*??vu4)Vj{*i/7u>Z)VVx.y*i/*+ 

)Vi/yy, r"^^^yn>fW^yrDe;Phyxh 

hvxv^isi/jyKb'cD rrvfr'wm&i'y 

yfcS®\ t*x;uhij^< h^isisyy. b'x;u^h^ 
30 /U7xx;|/bij> h^ri/^^y x p-h'-/P7x^' 

^ Y*i'**)Visjy%i£<nx.*\sy^^i/5yfc& 
ty\r-X)\>tiy'V7vViVYV*Y*>>i'yy. r- 
tfrijrhruViWJ* v*is*+)\>*/yyt£Z<7)*)V 
xrY^fm.isyyfc^Kzzm^hzbifi'Vth. 

[0030] M^^^J (A) &±V7yyb3Cim 
(A) fcL *n«UMtt-C4fctt2«EU:tiB*Lrffl 
v^ck^T*§&. 4fe*^^*lWPJ (A) iJJ:^/4 
fctt^7hXX»J (A) C7)fi{i. Cix^^ffli^ik 

40 y 7'f-ixy»s^*k . &&t& t'-/u«S***^ 
yb^«**#kUTh^»tyv-tfflv^tf*^ 
wi. mt'-/i*ty7-i:^ini oo* (S 

ftSS, £ITH«) fc«LTJBP4L<ttO. l«EUi, $ 
4>(c»4L<(i0. 5«H±"eft*ik*<a4U\ 4 

«M (A) *iJ:V/4Wi^7h3£WRI (a) ^ofi 
tt. ^yrf-wy^fi^kb'x/w^/T-k^ff 
fil0 0gP(C^LT3 0^OT. $?4L<Ji25*OT 
50 -C*6ik3WI4L^. 
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C 0 0 3 1 ] fffi«£:f tf-jWRft^ftt: 

[003 23 JBE^m^y v-k LTti. fck £tf 
J*^7?'JU-K X^/P7?y n-TntT 

a^/ut^'JU-K n-tf^/UT^yi'-b&k' 

or?y/i*xx^;>?vM*?yu-K x^ 
jm^up-k t-^i^^yw-K 2-x 

yU-hfckV>**?U;l«XX7^; x^y. «- 

*f-n**W>\ p-^fvux^uy. t'x/Pb/l-xy 
%b'<v3^Tiv*-*w&fo ; r ? y ox b y/K > 
y d- b y;u*£^ryfct*x/wfc£^£#* 

*£k**cs*. ztiwsfrx't*. f-jujm&ttxo 
[0033] *miizm^t>ti& r^/Mra***** 

£ft^$tfT;t£*i*:ft'&*k. 398flJ ( B ) teklf/ 
*fcW^57b£WB(B> tH«tW*ott 

[0034] BUlS^gfJ < B ) tt. »Wtt^*/ 

7 b£X#J ( B ) tdu fx/i^s^** y h k . A 
V 7 f - u y *ft£frfe ^ y b *$ J: / * fctt tT-/l* 

«u K&mn <b> t*x;p& 

fi^*-t ^ y b k >f y y f- v y &s-£tt* y b 

M«tf*v^fcfeO. 4/iK^77bS0WJ (B) 
t'xyWSft^fc-te^* y b fcaaSStf&fflflSrM-f £tf 

[00 3 53 Srfc. £*U*«»J (B) fcJ:T^77b 
(B) ii, SELfci-SC, «W«E*IW1 
(A) £J:t/^7 7bXXSI (A) ■C'ftffltSCik^ 

[0036] ffjie^fJ ( B ) k LX\±, tztUi^ 

/i^??yp-K l. 3-rf-uy^y3-;i/x^ 
*?yp-K 1, 4-yfl/y/'j3-;^^^>j 

[0037] fi)ffi^77 bX3W>J ( B ) k LTii. fck 
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1 0 

itfry/^^^yi/-b % byry^yr^^-b. 

7y/M*?yu— h*. sasw (b) kix<$#t6 
wkt>*rirea*. 

[00383 ffriB3e8HF J ( B ) &£V?7 7 b£X#j 

V**£k#-C&*. *fcjto&»S8»*I (B) 
tz\X?v7 hlOLm ( B) <o»i % wft^£ffl^fc«Ik 

10 y :/f^y«ft£ftk t'x;u^y v-kO^H-fi 1 0 
0»«c«L"Cff*L<ttO. l*£Uu S*fc:Jff*L< 
ttO. 5»tLh-C**ikiWII4U^ tktlh 

±IWWH3*i* J: o tH-6fc«)fctt, agfffl ( B ) *j 
£Tf/ttM?77 hJOLM ( B ) 4 V 7*1/ 

y**^*k t'-;i/^y^-ko^H-fi l o oSfctt 
LT3 0«filT. ff*L<li2 5«JaTC*&ifc3WI 

[00 39 3 ^fc. ^ti^J (A) . ^7b*3WJ 

20 (a) , mmm(B) nxvryyh&xM <b> ^ 

k fc l S^>f v /fi/yM^t t'^^y-e 
-kO^»*10 0«(c»LT0. 1-3 OS. #£L 
<tt0. 5-2 5Sk^«t^(CliS^Ck*^t 

[00403 *mizm*biizite*j><ow&m£ 
\±t<m&m^tf. rv*xm\zx\ wwrf-k 
ix&i&vzztmmx'b&k^otifrb. -mn 

ffl (A) *$J:t;/4^i^97bSS3a!l (A) . «fi»pj 
( B ) tsk\f/±tMy77 VIOIM ( B ) 

fflit, tzt imimi&wmizfctx&mT)^- 
tvKzmmzmm&rx'. tztm^^j^^r 

-44fSfflv\ *k«Brad^*CkfcJ:-5TRflS»» 
S-th M^tT«:5ik*cJ:01l*&^5f-y^xS:d 
&*J64k'S«ffl«Ck3&«'CS4. dco^, tz 

k i(f>f y yf*i/y^s^k ix mt^&Q&x 
40 ^rk'o*aiK>. w/Ky^'^/^yi, 7)i* 

£coj!firkki>tc. >f vrf-uy»ft^*-b^y bk 
t'^;^fi^-ir^ybk^ tt&mz&$?hzt 

y r f - 1/ y *ft^*-b ^ y b k t'x/u^fi^^Hr ^ 
50 ybkii. «IEL^«k'5«c. ft^WfclS^LT^TtJ: 
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1 2 0 0 0 r pmt6 OIHUMriMLXt htUz htl> 

xyc^y/^iti)0, t^hy^mt. 20 
mm.%&±. »4L<(i4osfl%i^ii. zuzfitL 

[004 2] /K LTi.^fi^^^^O-f y^f*U 
y3«£tt* ^ y b t t'-;P^fi^#-b ^ y h t <o 

*i. -fV^uy^S^-fe^yh^iSfi%W±. 
#4l<tel0fifi%tLL •f^^b'-^fi^ft'fe 
^yb#9 9Sft%OT. »4t<li9 0Sa%tlT 
t^r^ct^^^^Cl^^^tv^ 4£. 

mmzmmt. mw&zitMzmizvhtzMzte. -f 
y^uy^fi^-tr^yh^9 9Mft%WT. #4 
L < 9 0 Mfi%OTs t^^*> t ^ 
yh#lgfi%kl_b. #4L<telOMfi%tU:*:>5:l> 
e fc^Cpg'tl>Ch^4Lv\ 

m^^i^^tt^^c^i^^^^^, 0. 

0 $?4L<(i0. 0 5-5^mT$>|>C 

t*<M4U\ 

[00441 4*. ^I^ffi^^^^t^o^ 

*%mixi>. mm^^tixa. ^n^m. 

0 5-^ 10 jul m£1ii-&i>cr)tft<( f zmi\\ 

[0045] *muzt*\>rci±* mm&ij* 
\z\L-)vjk&mk*77y hmsz-txthtitzfyy 
hims&z. mms^tmmz, mmmm<o 
®mm®m$&&mt ixm^zttfxzz. 

[0046] mim^MZ^yy hM££tf&t'x,U 

)VT9V\/-Y. n-rotr^7?yix-K n-7> 

/KT^'JU-K 2-X^\*^;I/T?yU~K n 

x^/P* ? ? y b s 7^/M 
??yi/-K 2-x^/ixv^;M??yix-K v- 

^h'co^^^y/^xxx^; xf-uy, a-^f-;^ 

fUV, p->f/WfUy, tTx/Uh/Uxy&t'co^ 
#&r/l^xyWL#t&) ; T 9 V ox b y /k * ? ? y o 
xh y ;u«r^S/rWth'x;Wk*»4 W*«f 
Ci^^ii*a-C4^i2«Ja±^S^tTfflv^c:fc* s 

#i?4 U\ 

[004 7] 4£. iW^lBfC. l^^Ct'-;^ 
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1 2 

(B) *Jj:tX/4^i^57bSSX»l(B) 
fctt2«Lt»*LTfflvvtfcJ:v\ ififeiBWB 

( B ) HXWJyhlom ( B ) O^itfite. t'x/p 
M»*l 0 0Sfc*tLT* 0. 0 1-2 0S?**.! 

[0048] mi?y y him^fa* d moisAJj* 

tt'x;^#fi«ct<7)9^ii, fc<KW&6««rV^ If 
10 bft££tt#«£:fA3 0«a%£Lh. #4 L<(*4 0 

aa%£Lhfc. t # x^aw«*7 omjwht. »*l 

< ii 6 0 M%WT 7 7 t> *££*T* 
H4U*. 4£. &^S!£raigfc^7bftfitettfcO 

^rfi,9 5fift%OT. #4L<te9 0Sfi%fcJtTi:. 
t'x/^4*5SS%OL #4L<(il 0«*%Ja 

[0049] ltE^5 7 < 
ORE*** < . tit I JfWEh # x;i,*#J|*S:*^=rA 
20 ^T"/^^tciii^, tztLtiyisti tvn&Kfclz J; o T 

-aT4/c(i^sr^$*ri.^^^7 7 hftss- 
m. mmzv&ztizjtmm. m 

^■vvik^wt ix m^mm^') 

>*m\ %Jfc%ZM&t IfctffcVHcili, ^77 

hy^*^<or;^ytt*^saanL. s^-^a^ 

[00 50] fr< LXLt>iXh7JyY$&iimt. * 

30 ii&MX'i>mmmtco®vfet%vohtf, znm<om 
w&mm Miz-tz ztizx*). mmm&®uz-t-<- 

m&ztftthzttfX'Zh. *tz, mxhtite, 
\wyy &wmm&mtf*mi-& 

xhhtztb, «ELfcidt. mwmsi&mbLx* 
tobxumxhh. zmz, 4vy r f-\s>%m-£ft*:? 

40 [ 0 0 5 1 ] Srfc, mi?y 7 hftS^W*rtMHS 

Wttt*#fc:WlS*6fc«>fcli, 0. 05-10/i 
m.»4L<{iO. 0 5-5^m-C^>^«r^^4L 

[0052] *mizm\^ti&mwmmt ix 

tztz.\ttVX*)\sX99V\s-h, ^'Jfiftt- 
;k /-Kyxf-uy, ^'jroti/V, IWR^y*i/7-r 

y* *U7< ymmm. ^ 
50 m % JicyrsK. sKUxf-uy. ^y7xxuyx-f 



1 3 

feL sKyr-b^-ik ^'Jx;i/^y. ^'J7i-i/yx 
r^yn«xx7 t iw>**<fcti« 

Otf^/WWJI*7 0-1 0 0fflrakBtf-7P«#4 
^'xy, -fV7*l^y«:irO5/ # xy»»**3 0-0* 

IfifcUftfcfcH^SftftiktffcC ««flj*»JSlttffl 
I§££<^ft::k#?#ft. 

[0053] mzmwmmmfrx-te, tit tarn 

*iftkv*5jS*»^ sKy^f-zM^yi'-K ^yjg 
flstr-/k *yxf-uv, ^yrnet/k ffltttfy* 
^7^y, sKy^-^*-h*5j:tx^yxxT^*f4 
L\\ %t>lz s fcfciffiWHL »«tt. W««i*k 

»##y*?-;M*?yi'-K ^Ufiftt # -;k #'J 

*&*I&tiW*y h*JteM0tf>fr< k (, lgk* 

■rfflfiaiik t<tzm£tf%^&* 

WtttdftkV^jS*^ I^^J:t;/77hS 
S^#0^< k fc 1 1 Sfi%BJu JSF4 L < ii 3 
JUXGU:, -«:*)%J6^Wf5Ea«»<9 9UXBT, 
iff * L < ti 9 7 M%£lTk fcft i 3 fcHlFf ft 
34U\ Sft^raittfflIi*3Rco^^«B*-ffti: 
V^jS*»6. ^^j;(;/77hftt^^< 
kM«#7 0£ft%WT\ ff*L<tt5 0gfi%Ja 
~f\ "T*i3^*^fflHBlli3&«3 0«»XtUi. *?£L< 
«5 0S*%Obfc*ftJ:dfcBB^ftCfc3Wa4L 
v>. 

[0055] ^Qcoft^nBttttl9«l£Wi. 

b*«**0^«r< k t> 1 «k»Wfflttffl 
ItfcfrMrft 3<5>fc. saRnnHittlill 

*ft(ctt. iHBcjBfcT. fckitfhy7xi/W«X7 

K h , J^l-> ? ^X7x'-h^kc0^^7x-h^li 
Jttffh f^7 r P ; tt'7xX/K f^/ntt'7x-/PX 

=»ftryf-^y*k<oit 

?x»BL d 7 ;^ Wxh, ^*5Xh-M 
K *»Xr;^^A*k^3*SB«4:k 
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[00 56 3 ^J^ft^ISttttliHElfifte 9 fttfttfc 

«ik<fcffi5S&<$:<. tekitfAy^y-s*^ o 

t«*r**J6»ktaWM-ftik3»«T*«, JWBSfi 

*»j&»ftjS»fc:tt, »#<0»aiJS»tB, 7o-j8»«L If 
ffllS»»5rk£ffl^ft i k*«T* ft. 
10 [ 0 0 5 7 3 j&>< LT £ fe<lft*»Bj<ojft^THttffl||Stt 

Sftoi^rt, s«^x. awttftk^csh-ftk^ 

«S£*-f ft4 vr^uyMI^#T»ft>f Y7+uy 

im&w*?* >vt.T? y/npt^x/pfe Jix/a 

flrcfcft t'-/l^*«rtr y h k jWNTC&im 

a ^fflstts^o^i^sr^rrfta^^Ai^McK 

t:7? 7 h^£fltf04*5c< k fc 1 8k . Sfe^raittffllfi 
20 kd>6«:ftft^ntttliaffiHi. hiV»¥*mt*£Tf 

XfJk *»fe«rft lf^3W*»-b^ y h k 

Srv^j: d^fflS(c^^-5^ffiiiS:^-rft«^rrA^/?> 

tXHKH^^Afc:t # x;i/»»JK*ct^57 hS-&S*r 

ife*ife^7h«a^»o*4<ktiak, jrhtm 

30 1tffilik*^4ftlft^rilttfflliffl«!fti^»iL^. 
[00 58] **5, itf)tf*v\ fekiJfSHBtt. 
14. i8««tt*k^»tt^rft]±kv^A*#*-rftk, 

t9E» «rfflttiBiBtf jk y > ^ ^ y h . ^ y m 
ftt'-/k ^yrnepy, ««iKy*i/7-f ^y 
h*$J:lX#yxx^OiWr< k i l8*C'fc 
ftik3W4U\ 

ISfflftftSraftfcftfcitt, «^A*jJ:tf^97b«» 
^»(50^«:< k t> 1 «coffl»f*k . jftp«ittffllB^a*f 
40 *tiWm»l:»U^ktf»iU\ J8«« 
WfLufcfcL M^JSW*C0H^0. 0 2HT. ff* 
L<ti0. 0 1HT, Sfe«cff4L<ii0. 0 0 8JMT 
■Citiktv^. 

[0060] iwfflRpraHt«jii<?)JB»f*(i. tittax 

• ^VXtt. 19 8 9) fckfcEBSftT^fttftefi-? 

**+ft*«*co«tts^*<oa*f*o. mfi^^sa 
50 [0061] mm&i^&xvryy h&m&tiwm 



(9 

1 5 

Tv<fmm ( (») 7?m. 3T) ^« 
bt^o. 

[0062] ifc. «HELfcJ 5 «R"MlMBI»0JB»f 
jMcy*f7W*?yi/--K sKy«Kti/k ^U7" 

□ei/ yfcj:tfS:|fcK»j:*U7 * y<^&< ^ ^ i «t 
c o o 6 3 ] mrnmmmmmmt . 

XVfyy hXmGtiWJrZK b b 1 M^SSf^i: Op 
■W>tTX7WR* y £: tf)*aj££^1-|> £ b J: o 

[00 64] fcfcitf. ffy^f-zM^yp-httf 
ft£> tTx/WKB***^;* y h teOtt^^Wff * L 

< . tz t ixxv m.v-)\,*mwv *vy* y\zn 
LT(i> A v 7> u y^S£te* $o< v h k ^#&r^ 

[0065] *»«^^tt«UiOtt«tt. fcfc itf 

mtz&mt&zttfTZz. 40 

[0066] 

mmoMzmfeztiz to-ci**^. 

[00 6 7] H&ffll 

>f V7*U>mL&fcb IX Blurry H V- 3 0 
0 0 ( B*EilMfc¥ (*) »> *Vm?&3 7 0 0)6 

4 0$. ?77b$JU*l(B) bLXTVMffVU 

- h i mxvm&mmib lx 2 , 2 - -rvtrx 50 
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(2, 4-$>*f^<M3-hy/lO 0. 5S£S£ 
U ^yMOW-hU«>Al. 4»fcJ§)WS-«!*2 
OOS^cOfi^ftlSrlrai, **S*1f-£T3 00 0 

0 r P mXl-ffittWiZ itt&*> , S^tM If-tCT 7 
00kg/cm^JE*mfl:. »ftS«r. £<0fi£ 

2 0 0 r P mTfBta^H:^^ 7 0W5B«airtS 

[0 0 68] i^il^tt^A^Ty^^O-SSrfitt 
U 89. #«LTife»Lfc<0^ 4 0X:X'l 5B$RNg 
S^^A (R-l ) thiitz 
( R - 1 ) o^/l^S. ^;l/*o^ V^uy 

[006 9] ord, MKMteifA (R-l ) 7T7^ 
^+^H»«t&«7 O^t^rl) J: a C7f7^OT 

mm>ZffiLtz-t^y7}V7yX3\,z}Jl. ?k2 6 0 

mm-^ko. ooi®, xf-uyxr^yHPK 

^h'J^AO. 0 0 4®i3 £V*)l>J±T)VTtY*)V 

T> 200 rpmrH^L^^70t:«niaL^. O 
t'-;^mfi*i:tT^f*;^^^y^-h30 

F0. 0 6»*jrF«4fc:A<i. S^^7f7^0 
S-&S+t:2^fatc^oTfflTL^t>, $^>t:7 0 

99%X'fo~>tz. 

[0070] ^W^77«1^7fv;x^ 

«fL. 8m. ftmLximitz<7)*>. 4ox:xi 5m 

ftm-Z. ^97hft«^«c(S-l)C0»*Sri^ 

tbtitzyjy hg&^w. ( s - 1 ) 0/77 hswtj 
SrTi^s^ffifc ftfc-fr-ca 1 Hz*?. 

[007 1 ] [ffi^rfA] 

8BSffl««S*. 1 2 000rpmtT6 04hH3S't^ 
JtLTh;pxy3R»*(?«ft**tM5eL. 

[00 7 2] {¥)W<7)4 V71-U>%m&fc*r*y 
h%%) 1^A^)W(7)FT I R^^ h/U$:FT 

1 r*^? ( (*) mmm». fti 

R-8 1 0 0) tcraJSLs 1 3 70cm- l "COS*a 
(>f V7'f'Wy»a*#fc:**> 1 1 7 3 0 c m-»TO 
5SJ^ (n-7'7 t ^r^yu~htc6^) fcOitS:*^, 

w o^^jt* 1 <o >f y ~f* v y nmsfot ?*yv oma 
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[00 7 3] iS9im) S^WW^KKO. 
5mm) fcfHKU mtvr/WCO^T, MfffT-y 
^JSSrtf ( (ft) T?rf£L 3T) Mi\ JKSfcU: 

[00 74} [/77hM^] 

y hm^zx h yjuftcomMmzxto. ***** y^%<r> 

WI)^(xlOO (Sfi%) ) MfBLfc. 
[00 753 (fl«f*) 1ffiffl£*A<0Hff*fcR«fc 

[0 0 7 6] mmM2 

WSmitzto^X* 4V7*Uy»g&#itLTB*# 
07f-yHV- 3 0 0 O0)frto*)lZTVJl28&&X l J4 
V7+U> im&7 - 5 3 7 6 8^WHHK)«I; 
T?BJiS*lfct>0X ftJg^tfT&l 0 4 0 0) S-fflv* 
teHWi. WtHl fcPHKcLTH*:** (R-2 ) £ 
KjhL. owr*>j&»*«£=fA (R-2) frt>?77b 
<S-2> MMU:. 

[0077] «£=f* (R-2) coy;i^&a> W+<o 

^:/77hM^ (S-2) <?5^97h»**Jj: 

<i* ft. W^a^gk *>hi!:X& 1 tc^-fo 
[00 783 1^51053 

4 v^vym^b ixyj ft&^mmxv 4 v 

7^ U >- < «F^¥ 4-696 59 #^«fclEtt<0*ife-C 
WfiSftfcitfX Wfl^FfilOOOO) 6 0&. b'- 
LTn-y^/l'7? , Jl/-b4 0gL ^ 

77h£X#J (a) ktrr-^^^'Jn^/w^^r 
ae/whg*h*^5>isk ^7hxx»i(B) 
ktTTu ;m * ? »j i/- m mxvmsmmb I 

T2, 2' -rVh*X(2, 4-^^AVn-MI 
;U) 0. 5«*i&&U ^^yyWSH^Mi^l. 4 

m®Mz&z*2oomzzcom£mnni. 

*^-£T 3 0 0 0 0 r P m t?iHi»tt$«:^ . * 
* If-fcT 7 0 0k g/c m*<0E*T?UL # 

znm^m. nyfyt-, 

SiTCf- SWrxSetT. 2 0 0 r p mT-flttfig^ Lfc 

*»2fcI»U 154H8IH#L*:. Xofl 
jg^O'Cfcl^U S^BIltfRLTRJKS-Wt:. 

[00 7 9] i^«6^7f7;xw-«tl»r 

u an. »itLT*»Lfco%. 4orn 5«ntt 

ttS*. (R-3) to?5At: tit. ibtvk 



&%zfj* ( r— 3 ) <oy;i^ji. y)V*<r>4 v?*uy 
m$#±?*yb<k&}iivmmzw&mi tmm 

[00803 oyc, WEW^^A (R-3) y"fv9 

u ^y^y^-. x&rm^&w 

mftMZffiltz^yrjUyyZ'nlzjji. *2 6 0 
10 Z^HJ^AO. 0 0 4a5fcJ:^;^T^TbHx;W 
T\ 200rpmt«im70*a:MU:, O 

HO. 0 6»*WF»*fcA*u S^A7T7;^ 

-cximmu ryyvimsfrtttz. mm* 

9 9%Xh->tz. 

[0081 ] itiixrzyyyb&m&mTv?**^ 

20 tfrU 8B* 4HBLT8»Utf>%, 40*CT15^ 
^7h*«^<S-3>*5»**ifc. 
ifefUW^MOte* (S-3) CDfyybWmto 

wmtfrnzmmmi tmmzixM^tz. 
w-^n^mthh^xm 1 c^t. 

[00823 IS&0I4 

bvxb^i/i'yycnmzim^o. 5»tseL. 

fcHaWi, «IW3i:RWfcLr«^A (R-4) t 
30 KKU olvC****£:fA (R-4) A^^7b 
ftfi^ft (S-4) SKfiLfc. 
[00833 ( R-4 ) ^y/l^S. 

a vy+uym&ft*?* y b$&&xtsmm. 4 

fet/fc^97hftfi^» (S-4) 0)?57bim&£ 

vmmtwmmittmzLxm*:. 

[0084 3 »0J5 

«3fiW4fc:*jv^. ^ttWB^'j-fyyfi/y 
<O*S:6 0«*^8 0St:3QgL. n-^iUT^Ul/ 
40 -hO*^4 0«*^2 0»teSSL^«*»tt. HSH 
4kISia^Lrffi^^ (R-5) ZWkL. 

(R-5 ) H«7bja*»(S- 
5) SKfiLfc. 

[00853 tt^rf a ( r- 5 ) coyn^m. yjwn 

Wtzfy y h*S^* ( S - 5 ) ^77 

[00863 im0y6 
50 -fV^f-l/VWI*»i:LT«a«3 , CfflV^*lfc^-f 
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-fcLTX^y30». ^?7h3OTlFi (A) t IX 

IS, /77«^(B) fcLTTU/kX^'Jl*'- 
h 1 «*5j:V«^BBtt«lfc LT2, 2' -TYt'Z 
(2, 4-^^Aun-hU;U) 0. 58ff£fi£ 
U 7^U;WS8^bU^l. 4«Sri8*S«:*2 
OOafcCOateWfciOi, ^a^-tcT30 00 
OrpmtfiMi?^^, **5^4-F-fcT7 

2 0 0 r P m-C»#«£ Lfctffc 7 O'CT 5 B^fln^ 

[0 0 87] ^iim^7f7no-|^ft 
U 8GL 7rKLTft»U:<0^ 4 0 , C'C1 5BSIBB6 
(R-6) ;t*>*ifc 

^d-A (R-6) c7)y;u#fi. y/p*co>r yy+uy 

[0088] IJieS^rfA (R-6) 7T7^ 

^+OB^*<7 0«fc4-&J:3C7Tv^xS:aK 

MtmZffiltzWyT'fUyyzaizxti. #26 0 
a, «B»Hfto. oo i». x+uyiS7$ymWi» 
ZthU^AO. 004^i>J:^;PAr;UTfch'x;u 



*T. 200 r P m'Ci#im70 , C(:MUc. o 

6. 5»fcJ:lX^f-uyi3. 5SL Sr6tffcS£R»fi 
mtLX9*y*\4 KoA-**«M HO. 0 6S£$ 

iZbtz^Xf&VLtxMb. SfeC7 0X:Tl«rHaW 

[0089] t^>iX3t^77h^S^«S7T7^X^ig 
10 *fU HI. #«l/Cft»Lfc*5^ 4 0TTC1 5B*fSJ 

(S-6) 

xvmmzwmmitmmizLxm**:. *^e»t 

[0090] ai+<OBS#Ji. OTcO^h^^ 

1\ 

[0091] 

HV-30 00 : BE*y7TVHV-30 00 
A 1 — P I B : 7U;l«»KU^ V7+U> 
20 S i-PI B : *>f**W&*SS;K!M yf+VV 
BA : n -7*71/7*7 ■Jl'-h 
St : Xfl/>- 

TSMA: r-^^^Un-f^^^rntr^b'J^h 

A 1 MA : TU/M^^l/p-h 
MMA : *+l\,*99VV-Y 

[0092] 

[*1] 











* 


6 * 


A 










^ 5 












<») 




# ft 






(») 


W tt 








V — 


^7 
«(A) 


»(B) 


a* 

(MM 

%) 




(-) 


TO 

(tt m) 




ft* 

*A 

«£) 




*) 


mm 

(-) 


TO 

(fim) 






HV- 
3000 
(60) 


BA 

(40) 




A1MA 

(1) 


40 


50 


1.482 


0.18 


R-l 


R-l 
(70) 


MMA 

(30) 


70 


1.492 


0.2 


S-l 


2 


Al- 
PTB 

(60) 


BA 
(40) 




ALMA 
(0 


50 


60 


1.492 


0.35 


R-2 


R-2 
(70) 


MMA 

(30) 


80 


1.492 


0.4 


S-2 


3 


Si-pm 

(60) 


BA 
(40) 


TSMA 
(1) 


AIMA 
(D 


85 


60 


1.492 


0.35 


R-3 


R-3 
(70) 


MMA 

(30) 


99 


W92 


0.4 


S-3 


4 


Si-PIB 

(60) 


BA 
(40) 


TSMA 
(05) 


AIMA 
(05) 


86 


60 


1.492 


0.35 


R-4 


R-4 
(70) 


MMA 
(30) 


99 


1.492 


0.4 


S-4 


5 


Si-PIB 
(80) 


BA 

(20) 


TSMA 
(05) 


AIMA 

(05) 


85 


80 


1.500 


0.53 


R-6 


R-6 
(70) 


MMA 

(30) 


99 


1.497 


0.6 


S-5 


e 


Si-PIB 
(70) 


St 
(30) 


TSMA 
(I) 


AIMA 
(1) 


90 


70 


1.533 


0.44 


R-6 


R-6 
(70) 


MMA 

(165) 

St 
(135) 


99 


1.533 


0.6 


S-6 
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[0093] mmmi 

rnmmszt ixx??v >vmm < ^v^ v v g i 

0 00. (ft) 9yVU. JB*r*l. 4 9 2. JUT. P 
MMAtV^ ) 84S£ftl/C^77h£S3# ( S- 
1) 16»*E*U ^yh#"Wai©(3 2mm. 
L/D = 2 5. 5)&m\,\ iS^iSJg2 3 0X:T1faiS 

[00 94] *£*tf:^l^y h£8 0'CT'l 5B^S£$ 
£tf , lS^iaJK2 3 0*CT'ltiiJ^cftL. 12 
OmmX 1 2 0mm. Jf $ 3 mmC^HifFfffiffl^^ 

[ o o 9 5 ] i ^nti^ryr^a)^ x&xx/tf- Ft 
***2fc*t. 

[00 96] CWXJASTM D 1 0 0 3 £«5£<9 

[0097] (^-HtHW^h) ASTM D3 
0 2 9 - G B IZMfeCO-JrmiZWm LX . 2 3°C££teO 

(kg • cm) Sra^L^r. 
[0098] 

^*<7)giJSi3 XVW&Zm 1 est J: a fcSKLfctt 

•y h*»feT«tyr;US:i8tLfe. 
[0099]*. t>tltt>7)l><7y\4 XtiXXftf- Ft 
-4 V F *%ttffl 1 1 RttC LTll^c 
£H2k:St* * 



22 



* [oioo] jaswi 

sai«i«c*j^T. ^7b«a*»(s-n i6S 
fm-2 1 (aaifl&xg (ft) ar, fm-2 1 

[oion LbiittyrjW)^ Xtoitfrt-v* 

10 £^2 (c^t, 

[0 102] Jt^J2 

IBfcWStefctvc, /77hM^(S-4) 9SK0 

[ o 1 o 3 ] ^^tvr/uo'W xnxvtf- Ft 

£ft2CSt. 
[0104] JtS*W3 
20 jBfcWlfcfcVvC* ^7 7F£S£ft (S-l ) 

i\ PMMAOfi£8 4gfo&>£>l 0 0aifcXKU:(&> 

[ 0 1 0 5 ] t feflfct vr^M x&tiffi- Ft 

£^2£St. 
[0106] 
[«2] 



2 



gftfl 




* V 1 A/CDfctfe 








^4 X (tf ) 


if- r + -4 V (kg • cm) 


(PMMA) 


(FM-21) 


23t: 


Ot 


i 


84 


S - 1 (16) 




20 


32 


24 


2 


84 


S-2 (16) 




16 


33 


25 


3 


. 84 


S-3 (16) 




8 


| 35 


28 


4 


84 


S-4 (16) 




8 


37 


30 


5 


01 


S-4 (9) 




4 


23 


16 


1 


84 




18 


(*3W) 


22 


10 


2 


91 




9 


(^«W) 


12 


6 


3 


100 






0.8 


< 6 


< 5 



[0107] ft2£5n$ftfc*s*a^ *m<vmm xmwuz tt^twfc^ z t . 4^, 
mmzt<ti* tmt- Ft-4 f#*s < . *5o 771^ jt^r. t < ( o-c > Ft-4 v 
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' f* I Vb & d t tfbfrh . 
C0 108] H«56 

mm&rnmt ixwt^Mmm ( s i o o s . g 

j«t*nJE(*)H. a»f»l. 5 4 0.J21T. PVC 
fcV^5) lOOgfl. i/7*)\,XXW*-V3&&£V 

tt(S-4) 10S£ffi£U IftSiaffi 18 0t;-e8# 

^£Lfc#oTil'<fc. *c9JS*£3S3fc:^\ 
[0 110] (7MV-yh«S3$K) ASTM D25 

(x-M£oWC 2 3t:iCTB8«tt<0£g-C&* 
T^V^MHBMEUg- cm/cm*) *»gb 

[oiii] (»«tt) ^-hs-tys^ y)if- 
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24 

* O^ft) (15 0 OBSSIifctt 1 0 0 0BSB«Lfc«>%. 
h©£&J£ C*/** < kg • cm/c 
m») ) *t9EfcBKfcl/C»6Lfc. 
[0 1123 31^7 

5S«W6fc*ttvC. /77h«dft(S-4) 10SS 
«3W}0C ( S-5) lOSfcffl^ 

[0 113] ifctlfc^-hO^X T-fV-yh«W 
£tffifi»£&ttffll6 Rate LXP^o 

[01143 itWJ4 

SBfcffl6fc:fetvr % /7 7hM^ (S-4) lOgfl 
*)**Dfc* FM-2 1 1 0«*ffiV^BsW4, Sgffc 

[0115] iMifca'-hwvfx, t>twm« 

feS£Sc3lc^$\ 
[0116] 
[H3] 









>s - 






XttM 
*^ 


(PVC) 




(FM-20 


(96) 




(kg • cm/cm 2 )) 






cm/cm 2 ) 


500BN 


10003BS 


6 


100 


S-4 <10) 




60 


100 


80 


65 


7 


100 


S-6 (10) 




40 


120 


95 


70 


4 


100 




10 


65 


36 


20 


10 



[0117] 313 fcS3*ifclSJIt*&. *«Bfleo!R^rai 

«*tt£S*>tf>-t^Ctu *»o50 0B*IHi3 i fctf l 00 
oefflfiBltt'C*->rfe. T^*/-yh«KMbW<* 

[0118] m&ms 
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[Document Name] 

SPECIFICATION 

[Title of the Invention] 

THERMOPLASTIC RESIN COMPOSITION 

[CLAIMS] 

1. A thermoplastic resin composition comprising a 
thermoplastic resin and at least one of a composite rubber and graft 
copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer to the composite rubber. 

2. The thermoplastic resin composition of Claim 1, wherein 
said composite rubber comprises 1 to 99 % by weight of the isobutylene 
polymer segment and 99 to 1 % by weight of the vinyl polymer segment. 

3. The thermoplastic resin composition of Claim 1, wherein 
said composite rubber comprises 10 to 90 % by weight of the isobutylene 
polymer segment and 90 to 10 % by weight of the vinyl polymer segment. 

4. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said isobutylene polymer segment is an isobutylene polymer. 
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5. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said isobutylene polymer segment comprises an isobutylene 
polymer and a crosslinking agent and/ or graft-linking agent. 

6* The thermoplastic resin composition of Claim 4 or 5, 
wherein said isobutylene polymer comprises a unit derived from 
isobutylene in an amount of not less than 50 % by weight and has a 
reactive functional group at its molecular end and/or in its molecular 
chain. 

7. The thermoplastic resin composition of Claim 4 or 5, 
wherein said isobutylene polymer has, at its molecular end and/ or in its 
molecular chain, at least one reactive functioned group selected from a 
halogen-containing group, vinyl, ally!, isopropenyl, acryloyl, 
methacryloyl and a silicon-containing group. 

8. The thermoplastic resin composition of Claim 4 or 5, 
wherein said isobutylene polymer has, at its molecular end and/ or in its 
molecular chain, a reactive functional group derived from a diene 
monomer. 

9. The thermoplastic resin composition of Claim 4 or 5, 
wherein said isobutylene polymer has allyl or a silicon-containing group 
as the reactive functional group at its molecular end and/ or in its 
molecular chain. 

10. The thermoplastic resin composition of Claim 1, 2, 3, 4 or 
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5, wherein said vinyl polymer segment is a polymer obtained by 
polymerizing a vinyl monomer. 

11. The thermoplastic resin composition of Claim 1, 2, 3, 4 or 
5, wherein said vinyl polymer segment comprises a polymer obtained by 
polymerizing a vinyl monomer and a crosslinking agent and/ or graft- 
linking agent. 

12. The thermoplastic resin composition of Claim 10 or 11, 
wherein said vinyl monomer is at least one of acrylic acid esters, 
methaciylic acid esters, aromatic alkenyl compounds and cyanided vinyl 
compounds. 

13. The thermoplastic resin composition of Claim 10 or 11, 
wherein said vinyl monomer is at least one of acrylic acid esters and 
aromatic alkenyl compounds. 

14. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said composite rubber has an average particle size of 0.05 to 10 
fim. 

15. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein a gel content of said composite rubber is riot less than 20 % by 
weight. 

16. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said vinyl monomer is at least one of acrylic acid esters, 



- 4 - 



methaciylic acid esters, aromatic alkenyl compounds and cyanided vinyl 
compounds. 

17. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said graft copolymer comprises 30 to 95 % by weight of the 
composite rubber and 70 to 5 % by weight of the vinyl monomer. 

18. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said thermoplastic resin is at least one of polymethyl 
methacrylate, polyvinyl chloride, polyethylene, polypropylene, cyclic 
polyolefin, polystyrene, polycarbonate, polyester, polyamide, 
poly(phenylene ether), polyacetal, polysulfone, polyphenylene sulfide, 
polyimide, polyether ketone and polyarylate. 

_19. The thermoplastic resin composition of Claim 1, 2 or 3, 
wherein said thermoplastic resin is at least one of polymethyl 
methacrylate, polyvinyl chloride, polyethylene, polypropylene and cyclic 
polyolefin. 

(?Q^K thermoplastic resin composition comprising a 
thermoplastic resin and at least one of a composite rubber and graft 
copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated, 

said isobutylene polymer segment is an isobutylene polymer 



- 5 - 



having a reactive functional group at its molecular end and/ or in its 
molecular chain, 

said vinyl polymer segment is a polymer obtained by 
polymerizing an acrylic acid ester and/ or aromatic alkenyl compound, 
and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer to the composite rubber. 

(^^2T^ A thermoplastic resin composition comprising a 
thermoplastic resin and at least one of a composite rubber and graft 
copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated, 

said isobutylene polymer segment comprises an isobutylene 
polymer having a reactive functional group at its molecular end and/ or 
in its molecular chain and a crosslinking agent and/ or graft-linking 
agent, 

said vinyl polymer segment comprises a vinyl polymer 
obtained by polymerizing an acrylic acid ester and/or aromatic alkenyl 
compound and a crosslinking agent and/or graft-linking agent, and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer to the composite rubber. 

22. The thermoplastic resin composition of Claim 20 or 21, 
wherein said thermoplastic resin is at least one of polymethyl 
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methacrylate, polyvinyl chloride, polypropylene, cyclic polyolefin, 
polycarbonate and polyester. 

23. The thermoplastic resin composition of Claim 20 or 21, 
wherein said thermoplastic resin is at least one of polymethyl 
methacrylate, polyvinyl chloride, polypropylene and cyclic polyolefin and 
a refractive index of the thermoplastic resin is substantially equal to that 
of at least one of the composite rubber and graft copolymer, 

[DETAILED EXPLANATION OF THE INVENTION] 
[Technical Field of the Invention] 

The present invention relates to a thermoplastic resin 
composition. More particularly the present invention relates to the 
thermoplastic resin composition which exhibits high impact resistance 
with maintaining, for example, excellent transparency, weather 
resistance and thermal stability and is usable suitably for producing 
molded articles such as sheet and film. 
[Prior Art] 

The impact modifiers have been used heretofore for endowing 
thermoplastic resins with impact resistance. As the impact modifier, 
there is widely known, for example, a graft copolymer which is prepared 
by graft-polymerizing a vinyl monomer to a butadiene rubber having a 
low glass transition temperature (hereinafter referred to as Tg). 
However, the thermoplastic resin having excellent thermal stability and 
weather resistance has not been obtained because such a graft 
copolymer is thermally unstable due to its unsaturated bonds. 

Also as the impact modifier, there is known a graft copolymer 



prepared by graft-polymerizing a vinyl monomer to an acrylic rubber. 
Such a graft copolymer exhibits excellent improved effects in thermal 
stability and weather resistance, but since it has a relatively high Tg, 
significant effect in improvement of impact resistance cannot be 
obtained. Also since the acrylic rubber used as a material for the graft 
copolymer has a low refractive index, there is a defect that transparency 
of a molded article of the thermoplastic resin to which the graft 
copolymer has been added is impaired. 

JP-A-60-252613 and JP-A-2-8209 disclose, as an impact 
modifier having a relatively low Tg and being excellent in effect in 
improvement of thermal stability and weather resistance, a graft 
copolymer prepared by graft-polymerizing a vinyl monomer to a 
polyorganosiloxane (silicone rubber). Though improved effect in impact 
resistance can be obtained to a certain extent, it is still insufficient and 
much higher improvement is required. Also there is a defect that the 
thermoplastic resin to which such a graft copolymer has been added has 
poor surface gloss. Further since the polyorganosiloxane has a low 
refractive index, there is a defect that transparency of the thermoplastic 
resin is impaired. 

Further JP-A-64-6012 and JP-A-4-100812 disclose, as an 
impact modifier being excellent in effect in improvement of thermal 
stability and weather resistance without lowering surface gloss of a 
thermoplastic resin, a graft copolymer prepared by graft-polymerizing a 
vinyl monomer to a composite rubber comprising a polyorganosiloxane 
(silicone rubber) component and poly(alkyl (meth)acrylate) (acrylic 
rubber) component. However, since the polyorganosiloxane has a low 
refractive index, there is also a defect that transparency of the 
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thermoplastic resin is impaired by adding the impact modifier 
containing such a silicone rubber component. 
[Problem to be solved by the Invention] 

The present invention has been made in view of the above- 
mentioned conventional techniques. An object of the present invention 
is to provide a thermoplastic resin composition which has a remarkably 
improved impact resistance without substantially lowering, for example, 
inherently excellent weather resistance, thermal stability and 
transparency of the thermoplastic resin. 
[Means to Solve the Problems] 

The present invention relates to 
(D a thermoplastic resin composition comprising a thermoplastic resin 
and at least one of a composite rubber and graft copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated, and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer with the composite rubber; 

<D a thermoplastic resin composition comprising a thermoplastic resin 
and at least one of a composite rubber and graft copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated, 

said isobutylene polymer segment is an isobutylene polymer 
having a reactive functional group at its molecular end and/or in its 
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molecular chain, 

said vinyl polymer segment is a polymer obtained by 
polymerizing an acrylic acid ester and/ or aromatic alkenyl compound, 
and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer with the composite rubber; and 

(D a thermoplastic resin composition comprising a thermoplastic resin 
and at least one of a composite rubber and graft copolymer, 

said composite rubber comprises an isobutylene polymer 
segment and vinyl polymer segment and has a structure that the 
isobutylene polymer segment and vinyl polymer segment are entangled 
with each other so as not to be separated, 

said isobutylene poisoner segment comprises an isobutylene 
polymer having a reactive functional group at its molecular end and /or 
in its molecular chain and a crosslinking agent and/ or graft-linking 
agent, 

said vinyl polymer segment comprises a polymer obtained by 
polymerizing an acrylic acid ester and/or aromatic alkenyl compound 
and the crosslinking agent and/or graft-linking agent, and 

said graft copolymer is prepared by graft-polymerizing a vinyl 
monomer with the composite rubber. 
[Embodiment of the Invention] 

The thermoplastic resin composition of the present invention 
comprises, as mentioned above, a thermoplastic resin and at least one of 
a composite rubber comprising an isobutylene polymer segment and 
vinyl polymer segment and having a structure that the both segments 
are entangled with each other so as not to be separated and a graft 
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copolymer prepared by graft-polymerizing a vinyl monomer with the 

composite rubber. 

A major feature of the present invention is the use of the 

composite rubber having a structure that the isobutylene polymer 

segment and vinyl polymer segment are entangled with each other so as 

not to be separated from each other. 

The simply mixed isobutylene polymer segment and vinyl 

polymer segment do not enhance impact resistance of the thermoplastic 

resin effectively. 

It can be considered that the composite rubber used in the 
present invention functions as an effective impact resistance modifier for 
the thermoplastic resin based on its specific structure as mentioned 
above. This may be because the both polymer segments are separated 
at the time of melt-processing, for example, extrusion molding, injection 
molding and the like and lowering of the properties such as 
transparency and impact resistance is prevented, though the reason for 
that is not clear. 

In this specification, the structure of the isobutylene polymer 
and vinyl polymer being entangled with each other so as not to be 
separated from each other means that the both segments are chemically 
bonded or a network structure is formed by physically entangling those 
two polymer segments with each other, and thus the both polymer 
segments form an inseparable structure. The gel content of the 
composite rubber is from 20 to 100 % by weight, preferably from 40 to 
100 % by weight, more preferably from 70 to 100 % by weight. 

The isobutylene polymer segm ent constituting the composite 
rubber is, for example, an isobutylene polymer or the like. ~~ 
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The isobutylene polymer is a polymer which comprises the 
unit derived from isobutylene in an amount of not less than 50 % by 
weight of the polymer and preferably has a reactive functional group at 
its molecular end and/or in its molecular chain. Examples of other 
units than the unit derived from the isobutylene constituting the 
isobutylene polymer are a unit derived from a polymerization initiator 
used when preparing the isobutylene polymer, a unit derived from a 
cationically polymerizable monomer which is used as occasion demands, 
a unit derived from the reactive functional group introduced onto its 
molecular end and/ or into its molecular chain, and the like. 

Examples of the reactive functional group which can be 
present on the molecular chain end(s) of the isobutylene polymer are, for 
instance, a functional group represented by the formula (I): 

-R-X (I) 

wherein R is direct bond or a divalent hydrocarbon group having 1 to 20 
carbon atoms, X is a halogen atom, vinyl, allyl, isopropenyl, acryloyl, 
methacryloyl, epoxy, amino, cyano, isocyario, cyanate, isocyanate, 
carboxyl, acid anhydride residue, hydroxyl, mercapto or a silicon- 
containing group represented by the formula (II): 



(R 2 )b ] (R x ) fi 



-Si— O 



Si~(Y l ) 3 .a (II) 



wherein R 1 and R 2 are independently a hydrocarbon group having 1 to 



- 12 



20 carbon atoms or a triorganosiloxy group, Y 1 and Y 2 are independently 
hydroxyl or a hydrolyzable group, a is 0 or an integer of 1 to 3, b is 0 or 
an integer of 1 to 2, n is 0 or an integer of 1 to 18; provided that R l , R 2 , 
Y 1 and Y 2 may be the same or different when each of them exists two or 
more. X may be bonded directly to the molecular chain end of the 
isobutylene polymer not through R. 

Examples of the halogen atoms represented by X in the 
formula (I) are, for instance, chlorine atom, bromine atom and the like. 
Examples of the hydrolyzable group represented by Y 1 and Y 2 in the 
formula (II) are, for instance, hydrogen atom, alkoxyl, acyloxy, 
ketbximate, amino, amide, aminoxy, mercapto, alkenyloxy and the like. 
Among them, particularly preferred is alkoxyl from the viewpoint of 
moderate hydrolyzation and easy handling. 

Representative examples of the isobutylene polymer having, 
on its molecular chain end, the reactive functional group represented by 
the formula (I), are, for instance, a low molecular weight polyisobutylene 
oil having an average molecular weight of about 300 to about 5000 and 
generally called "polybutene" such as Nisseki Polybutene HV-3000 
(available from Nippon Sekiyu Kagaku Kabushiki Kaisha), Nissan 
Polybutene 200N (available from Nippon Yushi Kabushiki Kaisha) and 
Idemitsu Polybutene 300R (available from Idemitsu Sekiyu Kagaku 
Kabushiki Kaisha); a high molecular weight polyisobutylene having a 
viscosity average molecular weight of 30000 to 60000 such as Tetolax 
(available from Nippon Sekiyu Kagaku Kabushiki Kaisha); a 
polyisobutylene having ahyl at its end(s) disclosed in JP-B-7-53768; a 
polyisobutylen e having a sikcon-containing group at its end(s) disclosed 
in JP-B-4-69659; and the like! 
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The reactive functional group which can be present in the 
molecular chain of the isobutylene polymer is, for example, a group 
having unsaturated double bond derived from a diene monomer. 
Representative example of the diene monomer is, for instance, isoprene. 

Representative examples of the isobutylene polymer which 
contains a group having unsaturated double bond in its molecular chain 
is, for instance, a copolymer comprising a unit derived from isobutylene 
monomer and a unit derived from isoprene monomer and generally 
called "butyl rubber* such as JSR Butyl 268 (available from Japan 
Synthetic Rubber Co,, Ltd.), KALAR5263 and KALENE800 (both 
available from HARDMAN INCORPORATED). 

Preferred polymer used as the isobutylene polymer in the 
present invention are, from the point that it is common and easy to 
handle, one having, at its molecular end and/or in its molecular chain, 
at least one of reactive functional groups such as a halogen-containing 
group, vinyl group, allyl grou p, isopropenyl group, acryloyl group, 
methacryloyl group and silicon-containing group; from the viewpoint of 
wide availability and low cost, one having a reactive functional group 
derived from a diene monomer; and from the viewpoint of enhancing 
impact resistance, transparency, etc., one having allyl group or silicon- 
containing group as the reactive functional group. Among the 
isobutylene polymers, particularly preferred are a polyisobutylene 
having allyl group at its molecular end as the reactive functional group 
and a polyisobutylene having the silicon-containing group at its 
molecular end as the reactive functional group from the viewpoint of 
easiness of controlling the crosslinked structure. 

As mentioned above, the preferred isobutylene polymer 
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segment used in the present invention is, for example, an isobutylene 
polymer. Such an isobutylene polymer segment may comprise the 
isobutylene polymer and a crosslinking agent for the isobutylene 
polymer (hereinafter referred to as crosslinking agent (A)) and/or a 
graft-linking agent for the isobutylene polymer (hereinafter referred to as 
graft-linking agent (A)). 

The crosslinking agent (A) functions to crosslink the 
isobutylene polymer segment, and the graft-linking agent (A) functions 
to produce graft-linkage of the isobutylene polymer segment with the 
vinyl polymer segment and/or the vinyl monomer. In the present 
invention, there are a case where the crosslinking agent (A) functions to 
produce graft-linkage of the isobutylene polymer segment with the vinyl 
polymer segment and/ or vinyl monomer (2), and a case where the 
graft-Unking agent (A) functions to crosslink the isobutylene polymer 
segment. 

If the reactive functional group of the isobutylene polymer is a 



group having unsaturated double bo nd, fdr example, vinyl group or the 
like, a crosslinking agent for a vinyl monomer for preparing the vinyl 
polymer segment (hereinafter referred to as crosslinking agent (B)), 
mentioned later, and a graft-Unking agent for the vinyl monomer 
(hereinafter referred to as graft-Unking agent (B)) function as the 
crosslinking agent (A) and the graft-linking agent (A), respectively. 
Therefore, the crosslinking agent (A) and the graft-Unking agent (A) may 
be used as occasion demands. On the other hand, there is a case where 
the crosslinking agent (A) and the graft-Unking agent (A) function as the 
crosslinking agent (B) and the graft-linking agent (B), respectively. 

Kinds of the crosslinking agent (A) and graft-Unking agent (A) 
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are not particularly limited, and may be properly selected, for example, 
depending on kind of the reactive functional group of the isobutylene 
polymer. 

When the reactive functional group of the isobutylene 
polymer is the s ilicon-c ontaining group, as the crosslinking agent (A), for 



example, trifunctional silane compounds such as 
trimethoxymethylsilane and triethoxyphenylsilane; tetrafunctional 
silane compounds such as tetramethoxysilane, tetraethoxy silane, tetra- 
propoxysilane and tetrabuthoxysilane; and the like can be used* As the 



graft-linking agent (A), there can be used, for instance, (meth)acrylic 
functional silane compounds such as p- 

methacryloyloxyethyldimethoxymethylsilane, y- 
methacryloylox^ropylmethoxydimethylsilane, y- 
methacryloyloxypropyldimethojqrmethylsilane, y- 
methacryloyloxypropyltrimethoxysilane, y- 
methacryloyloxypropylethoxydiethylsilane, y- 
methaciyloyloxypropyldiethoxymethylsilane, y- 
methaciyloyloxypropyltriethoxysilane, 6- 
methacryloyloxybutyldietho^tymethylsUane, y- 
aciyloyloxypropyldimethoxjrmethylsilane, y- 
acryloyloxypropyltrimethoxysilane; ethylenic functional silane 
compounds such as vinyltrimethoxy silane, vinyldimethoxymethylsilane, 
vinyitriethoxysilane, p-vinylphenyltrimethoxysilane and p- 
vinylphenyldimethoxymethylsilane; mercapto functional silane 
compounds such as Y-mercaptopropyltrimethoxysilane and y- 
mercaptopropyldimethoxymethylsilane; and the like. 

The crosslinking agent (A) and graft-linking agent (A) can be 
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used alone or in a mixture of two or more- In order to sufficiently 
exhibit the effects obtained by using those agents, a desirable amount of 
the crosslinking agent (A) and/ or graft-linking agent (A) is preferably not 
less than 0.1 part (part by weight, hereinafter the same), further 
preferably not less than 0.5 part based on 100 parts of the isobutylene 
polymer or when using the vinyl monomer constituting the vinyl polymer 
segment mentioned later, based on 100 parts of the sum of the 
isobutylene polymer and vinyl monomer. Also in order to endow the 
obtained composite rubber with sufficient improvement in the impact 
resistance and prevent an increase in cost, it is desirable that the 
amount of the crosslinking agent (A) and /or graft-linking agent (A) is not 
more than 30 parts, preferably not more than 25 parts based on 100 
parts of the sum of the isobutylene polymer and vinyl monomer. 

The vinyl polymer segment which composes the above- 
mentioned composite rubber means, for example, a polymer which can 
be prepared by using the vinyl monomer. 

Examples of the above vinyl monomer are, for instance, 
acrylates such as methyl acrylate, ethyl aciylate, n-propyl acrylate, n- 
butyl acrylate, 2-ethylhexyl acrylate and n-octyl acrylate; methaprylates 
such as methyl methacrylate, ethyl methacrylate, n-butyl methacrylate, 
isobutyl methacrylate, t-butyl methacrylate, 2-ethylhexyl methacrylate, 
n-octyl methacrylate, cyclohe>grl methacrylate and benzyl methacrylate; 
aromatic alkenyl compounds such as styrene, ct-methylstyrene, p- 
methylstyrene and vinyltoluene; and^cyanided vinyl compounds such as 
acrylonitrile and methacrylonitrile. Those are used alone or in a 
mixture of two or more. Among those vinyl monomers, the acrylates 
and aromatic alkenyl compounds, particularly n-butyl acrylate and 
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styrene are preferable from the point that the glass transition 
temperature and refractive index of the vinyl polymer are adjusted 
easily. 

It is preferable that the vinyl polymer segment used in the 
present invention is, as mentioned above, a polymer obtained by 
polymerizing, for example, the vinyl monomer. The vinyl polymer 
segment may have the crosslinking agent (B) and/ or the graft-linking 
agent (B). 

The crosslinking agent (B) fun ct ions to c rosslink the vinyl 
polymer segment, and the graft-linking agent (B) functions to graft-link 
t he vinyl polymer segm ent to the isobutylen e polymer se gment and /or 
the vinyl monomer* In the present invention, there are a case where the 

V — ^ 

crosslinking agent (B) functions to graft-link the vinyl polymer segment 
to the isobutylene polymer segment and/or the vinyl monomer and a 
case where the graft-linking agent (B) functions to crosslink the vinyl 
polymer segment. 

As mentioned above, it is possible to use the crosslinking 
agent (A) and the graft-linking agent (A) instead of the crosslinking agent 
(B) and the graft-linking agent (B), respectively . 

Examples of the above-mentioned crosslinking agent (B) are, 
for instance, ethylene glycol dimethacrylate, propylene glycol 
dimethacrylate, 1,3-butylene glycol dimethacrylate, 1,4-butylene glycol 
dimethacrylate, divinylbenzene and the like. 

Examples of the above-mentioned graft-linking agent (B) are, 
for instance, allyl methacrylate, triallyl cyanurate, triallyl isocyanurate 
and the like. Allyl methacrylate can also be used as the crosslinking 
agent (B). 
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The crosslinking agent (B) and graft-linking agent (B) can be 
used alone or in a mixture of two or more. In order to sufficiently 
exhibit the effects obtained by using those agents, it is desirable that the 
amount of the crosslinking agent (B) and/ or graft-linking agent (B) is 
preferably not less than 0. 1 part, further preferably not less than 0.5 
part based on 100 parts of the sum of the isobutylene polymer and vinyl 
monomer. Also in order to endow the obtained composite rubber with a 
sufficient improvement in the impact resistance and prevent an increase 
in cost, it is desirable that the amount of the crosslinking agent (B) 
and/ or graft-linking agent (B) is not more than 30 parts, preferably not 
more than 25 parts based on 100 parts of the sum of the isobutylene 
polymer and vinyl monomer. 

It is desirable that the amount of at least one of the 
crosslinking agent (A), graft-linking agent (A), crosslinking agent (B) and 
graft-linking agent (B) is adjusted to be from 0.1 to 30 parts, preferably 
from 0.5 to 25 parts based on 100 parts of the sum of the isobutylene 
polymer and vinyl monomer. 

A process for preparing the composite rubber used in the 
present invention is not particularly limited. From the viewpoint that 
process steps are simple and that the composite rubber can be 
synthesized in the form of fine particles, it is preferable to adopt 
microsuspension polymerization process. For example, there can be 
employed a process for obtaining a composite rubber latex by dispersing 
and emulsifying an aqueous mixture of the isobutylene polymer, vinyl 
monomer, usual radical polymerization initiator and if necessary, the 
crosslinking agent (A) and/ or graft-linking agent (A) and the crosslinking 
agent (B) and/ or graft-linking agent (B) in the presence of, for example, 
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an emulsifying agent and, if necessary, a dispersion stabilizer such as a 
higher alcohol with shearing in water by the use of, for example, a 
homogenizer, and then polymerizing. At that time in the case of using, 
for example, polyisobutylene having the silicon-containing group at its 
end as the isobutylene polymer, condensation reaction of the silicon- 
containing group can be accelerated by acidifying the reaction system 
with an inorganic acid such as hydrochloric acid, sulfuric acid or nitric 
acid or an organic acid such as alkylbenzene sulfonate, alkyl sulfonate 
or alkyl sulfate which exhibits surface activating function. With 
advance of the polymerization, there can be obtained an entangled 
composite rubber having a structure that the isobutylene polymer 
segment and vinyl polymer segment are entangled with each other so as 
not to be separated substantially due to chemical bonding between the 
both polymer segments and/ or due to formation of a network structure 
in which the isobutylene polymer segment and vinyl polymer segment 
are physically entangled. As mentioned above, the isobutylene polymer 
segment and vinyl polymer segment may be chemically bonded to each 
other or may be entangled with each other to form a network structure 
so that the both polymer segments are entangled with each other so as 
not to be separated substantially. 

In the present invention, a gel content of the composite 
rubber is an amount of gel which is insoluble in toluene and measured 
by dipping the composite rubber in toluene at room temperature for 
eight hours with stirring and then centrifuging at 12,000 rpm for 60 
minutes. The gel content is not less than 20 % by weight, preferably not 
less than 40 % by weight, further preferably not less than 70 % by 
weight. 



- 20 - 



The percentages of the isobutylene polymer segment and vinyl 
polymer segment in the so-obtained composite rubber are not limited 
particularly, and may be adjusted properly depending on purposes. In 
order to improve the impact resistance sufficiently, it is desirable that 
the amount of the isobutylene polymer segment is adjusted to not less 
than 1 % by weight, preferably not less than 10 % by weight, namely the 
amount of the vinyl polymer segment is adjusted to not more than 99 % 
by weight, preferably not more than 90 % by weight. Also in order to 
adjust a refractive index to exhibit transparency sufficiently, it is 
desirable that the amount of the isobutylene polymer segment is 
adjusted to not more than 99 % by weight, preferably not more than 
90 % by weight, namely the amount of the vinyl polymer segment is 
adjusted to not less than 1 % by weight, preferably not less than 10 % by 
weight, which, however, cannot be said so unconditionally and can vary 
depending on kind of the thermoplastic resin used. 

In order to obtain the sufficiently improved impact resistance 
and give sufficient transparency, it is desirable that an average particle 
size of the composite rubber is from 0.05 to 10 jim, preferably from 0.05 
to 5nm. 

Even in consideration of forming a fine particle structure, 
particularly preferred composite rubber particles are those having an 
average particle size of from 0.05 to 10 j*m. 

Further in the present invention, a graft copolymer obtained 
by graft-polymerizing the vinyl monomer to the above-mentioned 
composite rubber can be used as an effective impact modifier for the 
thermoplastic resin. 

Examples of the vinyl monomer for graft-polymerizing with 
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the composite rubber are, for instance, acrylates such as, methyl 
acrylate, ethyl acrylate, n-propyl acrylate, n-butyl acrylate, 2-ethylhexyl 
acrylate and n-octyl acrylate; methacrylates such as methyl 
methacrylate, ethyl methacrylate, butyl methacrylate, 2-ethylhexyl 
methacrylate, cyclohexyl methacrylate and benzyl methacrylate; 
aromatic alkenyl compo unds su ch as styrene, a-methylstyrene, p- 
methylstyrene and vinyltoluene; cyanided vinyl compounds such as 
acrylonitrile and methacrylonitrile; and the like. Those can be used 
alone or in a mixture of two or more. Among them, methyl methacrylate 
and styrene are preferable from the viewpoint of general availability and 
easy handling. 

Also, as the case demands, when the vinyl monomer is graft- 
polymerized with the composite rubber, the crosslinking agent (B) 
and/ or graft-Unking agent (B) may be used alone or in a mixture of two 
or more. It is preferable that the total amount of the crosslinking agent 
(B) and graft-linking agent (B) is from 0,01 to 20 parts based on 100 
parts of the vinyl monomer. 

The mixing amounts of the composite rubber and vinyl 
monomer for preparing the graft copolymer are hot particularly limited 
In order to sufficiently improve the impact resistance, it is desirable that 
the graft copolymer comprises the composite rubber in an amount of not 
less than 30 % by weight, preferably not less than 40 % by weight and 
the vinyl monomer in an amount of not more than 70 % by weight, 
preferably not more than 60 % by weight. In order to enhance 
dispersibility of the graft copolymer to the thermoplastic resin, it is 
desirable that the graft copolymer comprises the composite rubber in an 
amount of not more than 95 % by weight, preferably not more than 90 % 
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by weight and the vinyl monomer in an amount of not less than 5 % by 
weight, preferably not less than 10 % by weight. 

A process for preparing the graft copolymer is not limited 
particularly. There can be employed a process in which, for example, 
the vinyl monomer for grafting is added to the composite rubber latex, 
and subjected to, for example, radical polymerization reaction in single 
process step or multi process steps, and the obtained graft copolymer 
latex is salted and precipitated to separate and recover the graft 
copolymer. When the polyisobutylene having the silicon-containing 
group at its molecular end(s) is used as the isobutylene polymer and the 
reaction system is made acidic, it is preferable that the composite rubber 
latex is neutralized by adding an aqueous solution of alkali such as 
sodium hydroxide, potassium hydroxide or sodium carbonate prior to 
; the graft polymerization. 

The thus obtained graft copolymer itself can be a resin having 
an impact resistance. Further by adding the graft copolymer to other 
thermoplastic resin, the thermoplastic resin can be imparted with 
excellent impact resistance, particularly impact resistance at low 
temperature. Also since it is possible, if necessary, not to substantially 
lower the transparency and weather resistance which are inherently 
possessed by various thermoplastic resins, the graft copolymer is very 
useful as an impact modifier as mentioned above. Further 
enhancement of gas barrier property based on the isobutylene polymer 
segment can be expected. 

In order to improve the impact resistance and transparency 
sufficiently, it is desirable that the average particle size of the graft 
copolymer is from 0.05 to 10 jim, preferably from 0.05 to 5 jim like the 
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composite rubber. 

Examples of the the rmoplastic resi n used in the present 
invention are, for instance, polyolefin resins such as poly(methyl 
methacrylate), polyvinyl chloride), polyethylene, polypropylene and 
cyclic polyolefin, polycarbonate, polyester, a mixture of polycarbonate 
and polyester, polyamide, polystyrene, poly(phenylene ether), a mixture 
of polystyrene and poly(phenylene ether), polyacetal, polysulfone, 
polyphenylene sulfide, polyimide, polyether ketone and polyarylate. In 
addition, there may be used homopolymers or copolymers obtained by 
polymerizing 70 to 100 % by weight of at least one of vinyl monomers of 
aromatic alkenyl compounds, cyanided vinyl compounds and 
(meth)acrylates with 30 to 0 % by weight of other vinyl monomer 
copolymerizable with the vinyl monomer and/or a diene monomer such 
as butadiene or isoprene. Those can be used alone or in a mixture of 
two or more. In the present invention, the thermoplastic resin is not 
limited to them, and various thermoplastic resins can be widely used. 

Among the thermoplastic resins, polymethyl methacrylate, 
polyvinyl chloride, polyethylene, polypropylene, cyclic polyolefin, 
polycarbonate and polyester are preferable from the point that any one of 
physical properties such as weather resistance, thermal stability and 
impact resistance is excellent. Further from the point that any one of 
physical properties, for example, transparency, weather resistance and 
impact resistance is excellent, it is preferable that the thermoplastic 
resin is at least one of polymethyl methacrylate, polyvinyl chloride, 
^p olyethylene, polyprop yleneand cyclic polyolefin. 

In the thermoplastic resin composition of the present 
invention, the mixing amounts of at least one of the composite rubber 
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and graft copolymer and the thermoplastic resin are not particularly 
limited. In order to improve the impact resistance sufficiently, it is 
desirable that the amount of at least one of the composite rubber and 
graft copolymer is adjusted to not less than 1% by weight, preferably not 
less than 3 % by weight, namely the amount of the thermoplastic resin is 
adjusted to not more than 99 % by weight, preferably not more than 
97 % by weight. Also from the point of maintaining the inherent 
characteristics of the thermoplastic resin, it is desirable that the amount 
of at least one of the composite rubber and graft copolymer is adjusted to 
not more than 70 % by weight, preferably not more than 50 % by weight, 
namely the amount of the thermoplastic resin is adjusted to not less 
than 30 % by weight, preferably not less than 50 % by weight. 

The thermoplastic resin composition of the present invention 
comprises at least one of the composite rubber and graft copolymer and 
the thermoplastic resin. Further to the thermoplastic resin 
composition can be optionally added as occasion demands, additives, for 
example, a stabilizer such as triphenyl phosphite; a plasticizer such as 
dioctyl phthalate or dibutyl phthalate; a lubricant such as polyethylene 
wax or polypropylene wax; a phosphate flame retardant such as 
UTpfienyl phosphate or tricresyl phosphate; a bromine-containing flame 
retardant such as decabromobiphenyl or decabromobiphenyl ether; 
other flame retardant such as antimony trioxide; a pigment such as 
titanium oxide, zinc sulfide or zinc oxide; a filler such as glass fiber, rock 
wool, asbestos, wollastonite, mica, talc or calcium carbonate; and the 
like. 

A process for prepari ng the thermoplastic resin composition 
of the present invention is not limited particularly. For example, there 
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can be employed a process in which the thermoplastic resin is mixed 
mechanically with at least one of the composite rubber and graft 
copolymer and the above-mentioned additive as the case demands, and 
the obtained mixture is formed into pellets by using Banbury mixer, roll 
mill and biaxial extruder. The extruded pellets can be molded in a wide 

V -1 

temperature range. For molding, usual injection molding machine, 
blow molding machine, extrusion molding machine or the like can be 
used. 

Among the so-obtained thermoplastic resin compositions of 
the present invention, from excellent impact resistance and 
transparency, preferred are: 

a thermoplastic resin composition comprising a thermoplastic 
resin and at least one of the composite rubber and graft copolymer, 

said composite rubber comprises the isobutylene polymer 
segment and vinyl polymer segment and has a structure that the both 
segments are entangled with each other so as not to be separated, 

said isobutylene polymer segment is an isobutylene polymer 
having a reactive functional group on its molecular end and/ or in its 
molecular chain, 

sai d^vinyl polymer segment is a polymer obtained by 
polymerizing an acrylic acid ester and/or aromatic alkenyl compound, 
and 

said graft copolymer is obtained by graft-polymerizing a vinyl 
monomer to the composite rubber, and 

a thermoplastic resin composition comprising a thermoplastic 
resin and at least one of the composite rubber and graft copolymer, 

said composite rubber comprises the isobutylene polymer 



- 26 



segment and vinyl polymer segment and has a structure that the both 
segments are entangled with each other so as not to be separated, 

said isobutylene. polymer segment comprises an isobutylene 
polymer having a reactive functional group on its molecular end and /or 
in its molecular chain and a crosslinking agent and/ or graft-linking 
agent, 

said vinyl polymer segment comprises a polymer obtained by 
polymerizing an acrylic acid ester and/or aromatic alkenyl compound 
and the crosslinking agent and/or graft-linking agent, and 

said graft copolymer is obtained by graft-polymerizing the 
vinyl monomer to the composite rubber. 

In that case, when considering improvement in physical 
properties such as transparency, weather resistance and impact 
resistance, it is preferable that the thermoplastic resin is at least one of 
polymethyl methacrylate, polyvinyl chloride, polypropylene, cyclic 

-7 

polyolefin, polycarbonate and polyester. 

In order to obtain the thermoplastic resin composition 
excellent particularly in transparency, it is preferable that a refractive 
index of at least one of the composite rubber and graft copolymer is 
substantially equal to a refractive index of the thermoplastic resin, in 
which "substantially equal" means that the difference in the refractive 
index between the both is not more than 0.02, preferably not more than 
0.01, further preferably not more than 0.008. 

The above-mentioned refractive index of the thermoplastic 
resin is the value referred to in, for example, Polymer Handbook, 3rd 
Edition (John Wiley & Sons, 1989). When the thermoplastic resin is a 
copolymer, as the refractive index of the copolymer, there is employed a 



- 27 - 



weighted average value based on the weight percentage of refractive 
indices of homopolymers of the monomers which constitute the 
copolymer. 

A refractive index of the composite rubber or the graft 
copolymer is a value obtained by preparing a sheet-like sample and 
measuring its refractive index at normal temperature by using an Abbe's 
refractometer (3T available from Kabushiki Kaisha Atago). 

When, as mentioned above, the refractive index of the 
thermoplastic resin is substantially equal to the refractive index of at 
least one of the composite rubber and graft copolymer, it is preferable 
that the thermoplastic resin is at least one of polymethyl methacrylate, 
polyvinyl chloride, polypropylene and cyclic polyolefin, from the point 
that transparency can be maintained and further that physical 
properties such as weather resistance and impact resistance are 
enhanced. 

Adjustment of the refractive indices between the 
thermoplastic resin and at least one of the composite rubber and graft 
copolymer can be conducted by varying a weight ratio of the isobutylene 
polymer segment to the vinyl polymer segment at the time when 
preparing the composite rubber, or changing the kind and amount of the 
vinyl monomer used for preparing the vinyl polymer which constitutes 
the vinyl polymer segment. It is particularly preferable, from the 
viewpoint of enhancing transparency and impact resistance and 
lowering cost, that the refractive index is adjusted by using an acrylic 
acid ester and /or aromatic alkenyl compound as the vinyl monomer. 

For example, combination of the isobutylene polymer segment 
with the vinyl polymer segment obtained by polymerizing an acrylic acid 
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ester is preferable for polymethyl methacrylate, and, for example, 
combination of the isobutylene polymer segment with the vinyl polymer 
segment obtained by polymerizing an aromatic alkenyl compound is 
preferable for polyvinyl chloride and cyclic polyolefin. 

The thermoplastic resin composition of the present invention 
exhibits particularly excellent impact resistance with maintaining, for 
example, good transparency, weather resistance, thermal stability, etc., 
and therefore, can be suitably used for production of extrusion-molded 
or calender-molded articles such as sheet, film, plate, article having 
complicated profiles, etc. which are useful in the fields of packaging, 
building, civil engineering, automobiles, domestic electric appliances 
and other miscellaneous goods; articles obtained by blow molding such 
as bottles; injection-molded articles used for automobiles and electric 
appliances; and the like. '. " 

[EXAMPLE] 

The thermoplastic resin composition of the present invention 
is then explained by referring to examples, but the present invention is 
not limited those examples. 

Preparation Example 3 
Sixty parts of Nisseki polybutene HV-3000 (available from 
Nippon Sekiyu Kagaku Kabushiki Kaisha; average molecular weight: 
3,700) as the isobutylene polymer, 40 parts of n-buryl acrylate as the 
vinyl monomer, 1 part of allyl methacrylate as the graft-Unking agent (B) 



and 0.5 part of 2 ^'-azobis (^ dimethyl valeronitrile) as the 
polymerization initiator were mixed, and the mixture was added to 200 



- 29 - 



parts of water which contained 1.4 parts of sodium lauryl sulfate. After 
pre-dispersing at 30,000 rpm by a homomixer, the mixture was 
emulsified and dispersed at a pressure of 700 kg/ cm 2 by a homogenizer. 
The obtained mixture was transferred into a separable flask equipped 
with a condenser, nitrogen gas feeding tube and stirrer, followed by 
heating at 70°C for five hours with stirring at 200 rpm in nitrogen gas 
stream to obtain a composite rubber latex. The conversion was 99 %. 

A part of the obtained composite rubber latex was subjected 
to salting out, solidifying, separating, washing and then drying at 40°C 
for 1 5 hours to obtain a crumb of composite rubber (R- 1) . A gel content, 
content of the isobutylene polymer segment in the gel and refractive 
index of the obtained composite rubber (R-l) were determined in 
accordance with a method mentioned below. The results and average 
particle size are shown in Table 1 . 

Then the composite rubber (R-l) latex was collected so that 
the solid content of the composite rubber latex would be 70 parts, and 
then put in a separable flask equipped with a condenser, nitrogen gas 
feeding tube, dropping funnel and stirrer. Then to the flask Were added 
260 parts of water, 0.001 part of ferrous sulfate, 0.004 part of disodium 
ethylenediaminetetraacetate and 0.1 part of sodium formaldehyde 
sulfoxylate. The mixture was heated to 70°C with stirring at 200 rpm in 
nitrogen gas stream. Subsequently, 30 parts of methyl methacrylate as 
the vinyl monomer and 0.06 part of cumene hydroperoxide as the 
polymerization initiator were put in the dropping funnel, and added 
dropwise to the composite rubber latex mixture over two hours, followed 
by stirring at 70°C for one hour to obtain a graft copolymer. The 
conversion was 99 %. 
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The obtained graft copolymer latex was subjected to salting 
out, solidifying, separating, washing and then drying at 40°C for 15 
hours to obtain a powder of graft copolymer (S-l). Graft efficiency and 
refractive index of the obtained graft copolymer (S-l) were determined in 
accordance with methods mentioned below. The results and average 
particle size are shown in Table 1 . 
[Composite rubber] 
(Gel content) 

Composite rubber was immersed in toluene for eight hours 
with stirring at room temperature, followed by centrifuging at 12,000 
rpm for 60 minutes to measure a weight percentage of the toluene- 
insoluble portion, which was assumed to be a gel content (% by weight). 
(Content of isobutylene polymer segment in gel) 

FTIR spectrum of the gel in the composite rubber was 
measured with FTIR spectrometer (FTIR-8100 available from Shimadzu 
Corporation), and a ratio of an intensity at 1370 cm' 1 (derived from 
isobutylene polymer) to an intensity at 1730 cm* 1 (derived from n-butyl 
acrylate) was determined, and thus a weight percentage of the 
isobutylene polymer segment (content, % by weight) was calculated from 
the obtained ratio, of intensity. 
(Refractive index) 

A sheet-like sample (0.5 mm thick) was prepared and its 
refractive index (no unit) was measured at normal temperature 
according to a known method with an Abbe's refractometer (3T available 
from Kabushiki Kaisha Atago). 
[Graft copolymer] 
(Graft efficiency) 
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A gel content of the graft copolymer was measured in the 
same manner as the gel content of the composite rubber, and an amount 
increased due to the graft polymerization was determined from the gel 
contents of the graft copolymer and composite rubber. Then a weight 
percentage (xlOO) of the increased gel content to an amount of the vinyl 
monomer used for the graft polymerization was calculated, 
(Refractive index) 

Measurement was made in the same manner as in the 
composite rubber. 

Preparation Example 1 
A composite rubber (R-2) was obtained in the same manner as 
in Preparation Example 1 except that as the isobutylene polymer, 
polyisobutylene having allyl group at its end(s) (a polymer having a 

r- " - ■> 

viscosity avera ge molecular weight of 10,400 and prepared by the 
process mentioned in JP-B-7-53768) was used instead of Nisseki 
polybutene HV-3000. Then a graft copolymer (S-2) was prepared from 
the composite rubber (R-2). 

A gel content, content of isobutylene polymer segment in gel 
and refractive index of the composite rubber (R-2) and graft efficiency 
and refractive index of the graft copolymer (S-2) were evaluated in the 
same manner as in Preparation Example 1. The results and respective 
average particle sizes are shown in Table 1. 

Preparation Example 3 
Sixty parts of polyisobutylene having the silicon-con taining 
group at its end(s) (a polymer having an average molecular weight of 
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10,000 and prepared by the process mentioned in JP-B-4-69659) as the 
isobutylene polymer, 40 parts of n-butyl acrylate as the vinyl monomer, 
1 part of Y-methacryloyloxypropyltrimethoxysilane as the graft-linking 
agent (A), 1 part of allyl methacrylate as the graft-linking agent (B) and 
0.5 part of 2,2 , -azobis(2,4-dimethyl valeronitrile) as the polymerization 
initiator were mixed, and the mixture was added to 200 parts of water 
which contained 1.4 parts of sodium lauryl sulfate. After pre- 
dispersing at 30,000 rpm by a homomixer, the mixture was emulsified 
and dispersed at a pressure of 700 kg/cm 2 by a homogenizer. The 
obtained mixture was transferred into a separable flask equipped with a 
condenser, nitrogen gas feeding tube and stirrer, followed by adding a 
concentrated hydrochloric acid diluted to about 10 times with water with 
stirring at 200 rpm at room temperature in nitrogen gas stream to adjust 
pH of the system to about 2 and then stirring for 15 minutes. Then the 
temperature of the system was elevated to 70°C, followed by reacting for 
five hours with heating. After the reaction, an aqueous solution of 
sodium hydroxide was added to neutralize the system, and a composite 
rubber latex was obtained. The conversion was 99 %. 

A part of the obtained composite rubber latex was subjected 
to salting out, solidifying, separating, washing and then drying at 40°C 
for 1 5 hours to obtain a crumb of composite rubber (R-3) . A gel content, 
content of the isobutylene polymer segment in the gel and refractive 
index of the obtained composite rubber (R-3) were evaluated in the same 
manner as in Preparation Example 1 . The results and average particle 
size are shown in Table 1. 

Then the composite rubber (R-3) latex was collected so that 
the solid content of the composite rubber latex would be 70 parts, and 
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then put in a separable flask equipped with a condenser, nitrogen gas 
feeding tube, dropping funnel and stirrer. Then to the flask were added 
260 parts of water, 0.001 part of ferrous sulfate, 0.004 part of disodium 
ethylenediaminetetraacetate and 0.1 part of sodium formaldehyde 
sulfoxylate. The mixture was heated to 70°C with stirring at 200 rpm in 
nitrogen gas stream. Subsequently, 30 parts of methyl methacrylate as 
the vinyl monomer and 0.06 part of cumene hydroperoxide as the 
polymerization initiator were put in the dropping funnel, and added 
dropwise to the composite rubber latex mixture over two hours, followed 
by stirring at 70°C for one hour to obtain a graft copolymer. The 
conversion was 99 %. 

The obtained graft copolymer latex was subjected to salting 
out, solidifying, separating, washing and then drying at 40°C for 15 
hours to obtain a powder of graft copolymer (S-3). Graft efficiency and 
refractive index of the obtained graft copolymer (S-3) were evaluated in 
the same manner as in Preparation Example 1 . The results and average 
particle size are shown in Table 1 . 

Preparation RyatTiplft 4 
A composite rubber (R-4) was prepared in the same manner 

"Cr: — - 

as in Preparation Example 3 except that an amount of y- 
methacryloyloxypropyltrimethoxysiiane was ch anged from 1 part to 0.5 
part and an amount of allyl methacrylate was changed from 1 part to 0.5 
part, and then a graft copolymer (S-4) was prepared from the composite 
rubber (R-4). 

A gel content, content of isobutylene polymer segment in gel 
and refractive index of the composite rubber (R-4) and graft efficiency 
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and refractive index of the graft copolymer (S-4) were evaluated in the 
same manner as in Preparation Example 1 . The results and respective 
average particle sizes are shown in Table 1 . 

Preparation Example S 

A composite rubber (R-5) was prepared in the same manner 
as in Preparation Example 4 except that an amount of the 
polyisobutylene having a sihcon-containing group at its end was 
changed from 60 parts to 80 parts and an amount of n-butyl acrylate 
was changed from 40 parts to 20 parts. Then a graft copolymer (S-5) 
was prepared from the obtained composite rubber (R-5). 

A gel content, content of isobutylene polymer segment in gel 
and refractive index of the composite rubber (R-5) and graft efficiency 
and refractive index of the graft copolymer (S-5) were evaluated in the 
same manner as in Preparation Example 1. The results and respective 
average particle sizes are shown in Table 1. 

Preparation Example fi 
Seventy parts of polyisobutylene having the silicon- 
containing group at its end(s) and used in Preparation Example 3 as the 
isobutylene polymer, 30 parts of styrene as the vinyl monomer, 1 part of 
Y-m ethacryloyloxypropyltrimethoxysilane as the gra ft-linking agent (A), 
1 part of allyl methacrylate as the graft-Unki ng agent (B) and 0.5 part of 
2,2'-azobis(2,4-dimethyl valeronitrile) as the polymerization initiator 
were mixed, and the mixture was added to 200 parts of water which 
contained 1.4 parts of sodium lauryl sulfate. After pre-dispersing at 
30,000 rpm by a homomixer, the mixture was emulsified and dispersed 
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at a pressure of 700 kg/ cm 2 by a homogenizer. The obtained mixture 
was transferred into a separable flask equipped with a condenser, 
nitrogen gas feeding tube and stirrer, followed by mixing with stirring at 
200 rpm in nitrogen gas stream and then heating at 70°C for five hours 
to obtain a composite rubber latex. The conversion was 95 %. 

A part of the obtained composite rubber latex was subjected 
to salting out, solidifying, separating, washing and then drying at 40°C 
for 15 hours to obtain a crumb of a composite rubber (R-6). A gel 
content, content of isobutylene polymer segment in gel and refractive 
index of the obtained composite rubber (R-6) were evaluated in the same 
mariner as in Preparation Example 1. The results and average particle 
size are shown in Table 1 . 

The composite rubber (R-6) latex was collected so that the 
solid content in the composite rubber latex would be 70 parts, and then 
put in a separable flask equipped with a condenser, nitrogen gas feeding 
tube, dropping funnel and stirrer. Then to the flask were added 260 
parts of water, 0.001 part of ferrous sulfate, 0.004 part of disodium 
ethylenediaminetetraacetate and 0.1 part of sodium formaldehyde 
sulfoxylate. The mixture was heated to 70°C with stirring at 200 rpm in 
nitrogen gas stream. Subsequentiy 16.5 parts of methyl methacrylate 
and 13.5 parts of styrene as the vinyl monomer and 0.06 part of cumene 
hydroperoxide as the polymerization initiator were put in the dropping 
funnel, and added dropwise to the composite rubber latex mixture over 
two hours, followed by stirring at 70°C for one hour to obtain a graft 
copolymer. The conversion was 98 %. 

The obtained graft copolymer latex was subjected to salting 
out, solidifying, separating, washing and then drying at 40°C for 15 



- 36 - 



hours to obtain a powder of graft copolymer (S-6). Graft efficiency and 
refractive index of the obtained graft copolymer (S-6) were evaluated in 
the same manner as in Preparation Example 1. The results and average 
particle size are shown in Table 1. 

Abbreviations in Table 1 indicate the followings. 
HV-3000: Nisseki Polybutene HV-3000 
Al-PIB: Polyisobutylene having allyl group at its end(s) 
Si-PIB: Polyisobutylene having the silicon-containing 

group at its end(s) 
BA: n-Butyl acrylate 
St: Styrene 

TSMA: Y-Methaciyloylojgrpropyltrimethoxysilane 
A1MA: Allyl methacrylate 
MMA: Methyl methacrylate 
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Sixteen parts of the graft copolymer (S-l) was mixed to 84 
parts of a methacrylic resin (Parapet G1000 available from Kabushiki 
Kaisha Kuraray, refractive index: 1.492, hereinafter referred to as 
PMMA) as the thermoplastic resin. The mixture was then extruded and 
kneaded at a temperature of 230°C with a biaxial extruder with a vent 
(32 mm, L/D - 25.5) to obtain pellets. 

The obtained pellets were dried at 80°C for 15 hours and then 
subjected to injection molding at a temperature of 230°C to obtain a 
sample plate of 3 mm thick x 120 mm x 120 mm for evaluation of 
physical properties. 

The haze and Gardener impact strength of the obtained 
sample plate were evaluated in the manner mentioned below. The 
results are shown in Table 2. 
(Haze) 

Haze (%) as an index for transparency was measured 
according to ASTM D1003. 
(Gardener impact strength) 

Gardener impact strength (kg -cm) as an index for impact 
resistance was measured at 23°C or O'C according to ASTM D3029-GB. 

Examples 9 tn g 

Pellets were obtained in the same manner as in Example 1 
except that an amount of PMMA and kind and amount of the graft 
copolymer were changed as shown in Table 1, and a sample plate was 
produced from the obtained pellets. 

Haze and Gardener impact strength of the obtained sample 
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were measured in the same manner as in Example 1. The results are 
shown in Table 2. 

Comparative Example 1 

Pellets were obtained in the same manner as in Example 1 
except that 16 parts of an acrylic impact modifier KANE ACE FM-21 
(available from Kaneka Corporation, hereinafter referred to as FM-21) 
was used instead of 16 parts of the graft copolymer (S-l), and then a 
sample plate was produced from the obtained pellets. 

Haze and Gardener impact strength of the obtained sample 
were measured in the same manner as in Example 1 . The results are 
shown in Table 2. 

f 

Comparative Examp le 2 
Pellets were obtained in the same manner as in Example 5 
except that 9 parts of FM-21 was used instead of 9 parts of the graft 
copolymer (S-4), and then a sample plate was produced from the 
obtained pellets. 

Haze and Gardener impact strength of the obtained sample 
were measured in the same manner as in Example 1. The results are 
shown in Table 2. 

Comparative Rxample fl 
Pellets were obtained in the same manner as in Example 1 
except that the graft copolymer (S-l) was not used and that an amount of 
PMMA was changed from 84 parts to 100 parts, and then a sample plate 
was produced from the obtained pellets. 
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Haze and Gardener impact strength of the obtained sample 
were measured in the same manner as in Example 1. The results are 
shown in Table 2. 
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From the results in Table 2, it can be seen that the samples 
obtained from the thermoplastic resin compositions of the present 
invention in Examples 1 to 5 are excellent in transparency and have 
large Gardener impact strengths and excellent impact resistances. Also 
it can be seen that as compared with the samples of Comparative 
Examples 1 to 3, the samples of Examples 1 to 5 have large Gardener 
impact strengths particularly at a low temperature (0°C). 

Example 

Ten parts of the graft copolymer (S-4) was admixed to a 
mixture of 100 parts of a vinyl chloride resin (SI 008 available from 
Kaneka Corporation, refractive index: 1.540, hereinafter referred to as 
PVC) as the thermoplastic resin, 3 parts of dibutyltinmaleate and 0.5 
part of stearic acid. The obtained mixture was then kneaded at 180°C 
for eight minutes with rolls, and then subjected to heat press molding at 
190°C to obtain a 3 mm thick sheet. 

The haze of the obtained sheet was measured in the same 
manner as in Example 1, and Izod impact strength and weather 
resistance were measured in the manner mentioned below. The results 
are shown in Table 3. 
(Izod impact strength) 

Izod impact strength (kg cm/cm 2 ) as an index for impact 
resistance was measured by using a sample (sheet) with a V-shaped 
notch at 23°C according to ASTM D-256-56. 
(Weather resistance) 

After exposing the sheet in a sunshine weather-Ometer 
(available from Suga Shikenki Kabushiki Kaisha, 63°C, rain) for 500 
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[Abstract] 

[Problem] There is provided a thermoplastic resin composition exhibiting 
good impact resistance with maintaining excellent transparency, 
weather resistance and thermal stability. 

[Means to Solve] The thermoplastic resin composition comprises a 
thermoplastic resin and at least one of a composite rubber and graft 
copolymer; 

the composite rubber comprising an isobutylene polymer segment and 
vinyl polymer segment which are entangled with each other so as not to 
be separated from each other, and the graft copolymer being prepared by 
graft-polymerizing a vinyl monomer with the composite rubber, or 
comprises a thermoplastic resin and at least one of a composite rubber 
and graft copolymer; 

the composite rubber comprises an isobutylene polymer segment and 
vinyl polymer segment which are entangled with each other so as not to 
be separated from each other, 

the isobutylene polymer comprising an isobutylene polymer having a 
reactive functional group on its molecular end and/or in its molecular 
chain and, if necessary, a crosslinking agent and/ or graft-linking agent, 
the vinyl polymer segment comprising a polymer obtained by 
polymerizing an acrylic acid ester and/or aromatic alkenyl compound 
and, if necessary, the crosslinking agent and/or graft-linking agent, and 
the graft copolymer being prepared by graft-polymerizing a vinyl 
monomer with the composite rubber, 
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